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(57) Abstract: A compound represented 
by the following formula (I), a prodrug 
thereof; or a pharmaceutical^ acceptable salt 
of either. The compound has high DPP-IV 
inhibitory activity and has been improved in 
safety, toxicity, etc. (I) [In the formula, R 1 
represents hydrogen, optionally substituted 
alkyl, etc.; R 2 represents hydrogen, 
optionally substituted alkyl, optionally 
substituted aryl, etc.; R 3 represents hydrogen, 
optionally substituted aryl, etc.; and -Y-NH 2 
represents, e.g., a group represented by the 
formula (A) (wherein m is 0, 1, or 2; and 
R 4 is absent or one or two R 4, s are present, 
the R 4 's each independently representing 
optionally substituted alkyl, etc.).] 
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SL, SZ, TZ, UG, ZM, ZW), 5 *>7 (AM. AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 - □ V t\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, G A, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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cat* r 1 tt**®^, mm^nx%^7)^)vmm^iro r 2 wmm? 
mm^ mmnTh&^7v-)VMm*m:?o -y-nh 2 (a) 

NH 2 

x^n^mm&to (m«o, i£fc«2£Siu r 4 te, #£b&t,^\ i 
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wfmw???-' tf-iv (dpp-iv) mmit hx^wmwm^ 5 #v 

-;WcHT5. Mt^^f tf-IV (DPP-IV) Basset UT#$fc 

10 

. MM 

15 >F^73^-if£«tfnW3. DPP-IV»ft#»**^l*3#iB#, 

l/7r^ y 0# U ^73=" F (PP) * i^a- F Y (NPY) n* A° 

F (VIP) , ?)V% zlymif? F - 1 (GLP-1) . ifJVn -*ft#tt-f >X U / 
20 F P tTy^aRU F (GIP)**^**;i^>^«^3i'HiF(GRF)«fcf^ft$h 
5 3">/VIP7 75 U- ^IT^^* -f >7 7 5 U -ft < 

CbififtbtlTteZ U.Uiwei and S. AnsorgeHH "Cellular Peptidases in I 
mmune Functions and Diseased" , Advances in Experimental Medicine and Biol 
25 ogy Vol. 477) . 

DPP-IY« v GLP-l©N*»e>2T5y^(His-Ala)^«T§o SJHf$n&^7 

. 5 l F«GLP-l^#^cii<^T§^)©©^ &&#<Dm&<wm*#i<ir. 7>* 

F^bTf^ffiT^Lli^^tlTV^a.B.KnudsenC), European Journal o 
30 f Pharmacology, Vol.318, p429-435, 1996) 0 ^©DPP-IVt«k§GLP-lC0jfii't'fc*3 
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2 

§aGLP-l^^±#TS(T. J. Kief Iere>, Endocrinology, Vol.136, p3585-3596, 1 " 

995). Gi^m^ommz^xm^m^n^'f^nh^, ^b- 

^^>^y^»^^^ B ^* 4 ' GLP-lW 
®0E^^^ffl«^^^&nTV^o b»t, lfil4'GLP-lii&©±# 

&#> nnFfisur©^, -f u *jsffitt©ft#fc£©3&****>fc & sns 2 s 

5(R.A.Pederson&, Diabetes Vol.47, pl253-1258, 1998)o 

15 a^©DPP-ivpi«»^$nT*5D> $mtm&/£fflmo 2/0 256 o^a° 

>7l/y hT?tt, ^7^>at^SWT*^>^>St»^*«DPP-IVffi#»Ji:UT 
#&TfcS££#«ft£nW*. BHRftmgO 2/0 6 8 4 2 h 
fc«fctfBR&ll80 3/0 0449 6f/t>7l/ym tf^u v ? >§i^£;^^r 
3*^j->^>!gs»^)pp-l^^ « 

20 OT0 3/0 2 4 9 6 5W7k7ht(l 2-75/^0^^75; 

^s^tf^^^^^DPP-ivia^j^bT^-rfeSJii^^^nT^s 

H^P§SO 2/0 2 4 6 9 8t/t>7l/y bTi3u *1J- 

25 a§a©iM 

30 ttWoF^v^ sfc^neoifift^n^i (&T&gfcj&c#58E 
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[i] ^ en 




gm$nxt)«J:^7;wi/x;i/7^^;i/«, Mmsftxfc^v^Mr^TJi/ 
stft^nxfe^viAT-DTU-;^ B^i^nxfe^^Af-PTU-;!/ 

fP7'J-M+yI, Btft$nxfe«J:Vi7;i/+;i/*;i/^n;PS, £&«ii*£tt 
XbJ;U^iSSSlAfDil!£^, *fcttTIB5* (Tl) ~ (T6) X^$ 
: 
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15 



(T1) 






K^i^/kfc/i-'St b< f*gm^HTt> «fcV^w^-f 

i V v^Sf gfrfa^x p IRS* $ tit t> «t V P7U — «r* L ■; 

— Y— NH 2 « N TIB^ (A) £fcteTfB5£ (B) 

(A) 
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NH NH 2 

R 5 

5 

#*»LT, ^n^V^ s ^ySs gm£;ft-Ct>J^7Vi^ 

10 \^TjV^^-l/^/V^^;um. t L< f±g}&£;ftT& J;V^/W^^y^S^i-/0\ 

2o(D^*M^i^tif^^»«i-5^i:^-e#5 0 ) ]-CS£*b5{b3-& 

[2] -Y-NH 2 M (A) T^StlSS-CfclK maSlfcL<li2TJb5^ 
15 % -Y-NH 2 ^ (B) "C*$tL5ST&D > n# 1 1> L< I42T?*>5 

s Cl] IB«©'ffc:^ 1 bL<t4^(73y > P K7y^ *fcf4-ttLfe©«^±fF«E$tl 

[3] r 3 ^TIE^; (c) N (d) sfcwt (e) ©v^tLja^s-cfcs, [l] ~ 

20 ±n®t$ti%&. 




(^f > g^DjC^ -S (O) p-, ^fc^-NCR 1 1 ) -fc*U 
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x^S> ^□7;i/*MJi'tfx;i/^ gm£nTt><fcWJ-;i^ «&£*it 
liAD7^3+yi^SL. 

r 9 «7X*E^ *9Mk x^;k ^HM^ sfcWStiH^iEU 
r 1 0 ^tK^M 1 ? , ^wi^fcttx^ft^u 

15 p«0, ltfctt2^Ib, 

r 1 1 .«7K*K : f*fctt7;wv«**'r. ) 

[4] R 3 *«5£ (0 *>U<«5S(E)T&& [3] Rfcaflr&ft t> b < tt-£©7*D 
[5] R 8 j^-(C) *Tf*D, R' •#4EU*Vi*\ l^tU2^U 

^ 7)Vn^m> AD7Ji/n^yl, 7;pn*->*;i/#x;^-7;u^*JW^ 
An7;i/^WM-J^Sfetty^n7MJWM^HT$5 [4 
] f5f<<D^«b<&^-®7'a K5y^> *fctt*ne<Z)|^±fflF§Sn**, 
25 [6] R 3 ^ (0 R 6 ^\ 1^#&U Aoy^lR^T*.*, [4] 

[7] R 3 ^2-^OD7x-;k 2-^PD-5-7MD7x-JK 2-^ 
^V-5-7M07i-JK 2-^h^y-5-7Mn7x^Jk £fc&2- 
y77-5-7Mn7x-;l/T*5, [4] fE$fc0ft£%'bb< te^<D7°P h*7 

30 sfctt*ft&©*#±tt«£tt*& 
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[9] R^^i-Ra-Rb-ReTS^niiS^^, [1] ~ [7] <Z)V> 
10 Ratt7;^U>«S v 

[10] r^tK^MT, jWI>, *fc«x^;P7?a&5, [l] ~ [7] <ZHvf 

[li] RW-^ra&s, [i] ~ [7] m^n^\zmm(D{\:^^L< 
[12] R 2 ^7j<^M^> V7/S, B^$tlTt)J:V^7;i/^;i/S> #jm^>< 

7ji/^mjH-ji/St^, [l] ~ [i i] ©^•rn^(cfB«©'fb-&ti ! fob< 

[13] R 2 ^>7/S, S»$nTfe«k^7JHi^'>*;^x;i/S, *fc«fi. 

ift*nT"b«kVi7U-;i/^'>iiT?**, [i] ~ [in ©i^fn^icfstwb ' 

[14] R 2 ^fim7'J-;i/^->ST^£, [1 3] IE«0^«l'bK«JE-' 

30 'o^d^^^ sfcra^ttso^itresn**. 
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[15] R 2 ^ii^ro7!) -jUtti/mX'fo&s [l]~[ll]©V>fJb 

[i6] r 2 ^ (t i) ~ (T6) -?m&fo%mx*hz>, [1]~[H]0 

[17] R 2 A^:-0-Tx-0-Ty (5^ OttH^W^^b, Tx 

(i7 t= vy£ eyv?y^;H, tl^^y^;^ *fctt^*7*^i?>f 
& ^/cttS^^ti-CfcctV^fP-xnSS^i-o ) -c«$ft3£-cfc*N [1 

] ~ [1 1] <D^ftlfrKUm(D<k&WhL<\*%(DZfvh*7y^ 'ZttttZtlb 
[18] Tx^7x-uyi^5, [1 7] l3^b^%b<fi^OT B D F 
[19] Tx^m-7x^vytfc5, [1 8] ia«^^tlt>b<«^07 B n 

[20] T y ffis m&T/^^m, W&f* * TA^4j^ *fc«flEfe$ ftT-fc 
iV^y^PT/^VT^StfcS, [1 9] iB«©te£*&fcb<tt-?r©:/a F 

[2 1] Ty-C*$|l5SOliS^ /NP^ryjg^ *fcf±7 

[2 0] ft&<Dft&m%> L< K9 

[2 2] * (I) X^hZ>tt&W^ TfB5£ (c 1) ~ (c3 6) : 
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. (c19) (o20) 
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(c35) < c36 > 

[2 3] [l] ~ [2 2] ©v>f^^fc|B«©^*t>b<W:-e©^o K9>^ 
[24] [1] ~ [22] <DV^1 a tl/54ciB^O'fb^felt)U<(l^:©7 0 ci K^s/^' 

[25] [1] ~ [22] m^fi^Ktm<Dib^hLHt^(D^X2 Yvy? 
[2 6] ^y^^/^y^^-if-IVpI^J^pt^fc*^, [1]~[2 2] 

[2.7] *«^MO»©fc46(7), [1] ~ [2 2] ©V^ftfl^fBtftfMb 
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[2 8] MMitSSffcs [1] ~ [2 2] (D^tlMCtmOit^ 

*389Hfe£»ttx tftifcDPP-IVHLtFfiHtSr^TL, tt&ftftftggJ: LT^T?fc5 
o «ffc [16] [1 7] te^t-ftSflS^fcf^ SPMttJcfitLTVNSi, 

U #SL<fi2 x 3, 4*fcf*5&*1-„ $6>te#*'b<f4 2*fcf4 3 4r*-t-„ 
H&m.T/U*;um] , r{£f#T/l^3rv'£j *5J;U« \\mCT ^)Vt) jvM=-)V\ 

20 r 1 ^iim 2 m^fhx^x^T^^mi oTj^/umtLxn 

vMx.(4\ ;*5vK 7°DtVK 2-/atVK.^f/K y^/K sec- 

25 R 1 &<£U«R 2 K&ttS rg&£*bT&*^7^3ryl'£j t*3*75fi&E£ LT 

tt N 0iJx.W: (1) ^n^V^ (2) m&$hrt>£\ t >$&m^ : ruT?-A'm 
s (3) ffft$*lTt>«fcVVrn^/u£ % (4) m&£*lTb£^7V<-/\'T$;* 
/utf-^m, (5) K»$tbTt«tv^a[*^PTJJ'-^*yv#=/H£, (6) 
gm$^T^J:V^^xPTy-^T^y^7V#^£s (7) 

30 N (8) g^^tlT1jJ:V^T;P3=3rv'^ / ^-;^ (9) E&£;ft,Tfc ±V\*M/ 
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Tt>£wu-;i/7;kfr-;k*, (i 4) 7)i*jvx)V*~)V&, (i5)ft&$ 
nT^^vij^;^^;^-;^ (i6) tkks, *fc« (17) emsn-c 

iJ7S?n;k fhy^'J^K -f > H >J;k*fctt-f 2-a] tf U v^WW 

15 

ifiMttf ens. ) , 

(c)7;k^;k« (fy*.«> *ii*fc»^tttt©<K«R7;^;vai**«#Wf6n, n# 

Hfc*#wtw^ 03*tf, x^;k 7°ptf;k 2-7°Pt°;k 75Mk -f 
v7^;k sec-7^;k tert-7^;k ^>f-)v^.rc^^y)vm-^mf cn^o 
) 

^#Wfc»it5)f»i^e»4©7;k^+^** J #tf6n, jSfcjMfcWfctt* 

* (7;wi/^tbx«> mtf, a«*fctt»tttt©«»7;i/+jp»ff3Wwr 
e>n, &m$, fi«*fctt^«3RoR**i* i 6 4 07;i/+;Hi<fsV 

30 tgtf&n* jEc^ftWfctt, 09*& ^^;k x^;k 7pwk 2 --fawns. 
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|J7MD'#JK 2-7MPXfJK 2, 2-^7tDim A-^ktP 
(g)->7/&, 

{\)j)\>n*r=st>)\>#-)vm mx\*> mm$kifrt>4(D7)va*ism mm** 
#;w#x;w8^tf ens. ) , 

(j)7J^M x^;k y-ptr;k 2-7W;i^£«7^;i/ 

25 ;k ^5=-;i/*;i/A^e-r;k ^^;kftJi/A^-f;k x^ka^/t^^Sfctt^x 

(k)7U-;l/S 7iXJk l-^7^;i/*fc«2-±7^;i/^^fS 

ft& 0 ) , 

30 (3) tm&2nTb&te7u>()]&} <D7u-4)\&£LTfc M&mm&ii 
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16. 

(a)*BI&, 

m%.& jWI^ x^jk 7otf;k 2-7'Ptf;k 7^;k -f 
10 77>;k sec-7*f;k tert-73Mk ^S/^SfcttM^l^Wtf 5*15. 
) > 

en> jifrWKitt, lit fcii^«©Kit i ^ e> 4 ©7;i/^Mt ^ 
mtfzn* 5Efcft#»fctt» ;>Wk 7°nbf;k 2-7°pe;I/* 

20 U7Ma^fJK 2-7MPXfJk 2, 2—77:*PX3Mk A-7^P 

(e)7;kn^^* \m.7)vn^y-mmt,m\i^n, ^wmz.\mmm 
^e,4©7;kp^v*^#tf e>n v stiMWtteu ^h^-x ih^x 7p# 

(7;kp^'>^™^^> M7;kn^->a^^^e>ta, a#Wfc»R* 
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PJfrXnth^is* HJ7;M-D*M^>, *b*~>/h^>> ih^h^ 

p$*^j&«#tf £n<5. ) > 
5. (g)^7;i, 

io %)Vtf~)vmtfimtf'e>nz. ) , 

(j)7Wl (#!Afc£, *9-)V, xg^k 7°otf;k 2-7atf;i/^^^7^;i/ 
(m)x^l/>v^->, 

, JM^tertft**3#& 1 0 D7;i/W+ySW&n, JEfcAfcW 

ictt, ->7D7Phr;i/^x y^n^M*^ ->7n^>^;i/^x ^ 
PA^yjvt^y, ->7pa7^;1/^v, 7^>^;^+>'S7t«y;^;i/x 
_ ;^^i/<f*j*Wf&n*. ) Ttt^tifcyji/p^S (fliAfi, M7;i/P^^> 

yptf^+i/xh^^^wsns. ) , 

30 , A#Wfc&K*8fe 3*610 0y^n7;V+M+ySW^n, HKAttft 
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1 8. 

•fctt, z/trwfWfrttz/, MWffrVttzSs S/ZWOZ-Mlri/s 

(q) 7 5 j mmumtfbnz. 

(5) rg^$n'r ; feJ;v^g*AT-o7U-;^;^-;i/Sj fc^tts^S^s 
fa7U"i^ttn 1MB (2) © rijftsnx , bi^*Afa7'J-;i/j 

MiB (2) © rg&£nT%£vv^g^/\xD7U-ji'j c^w-swaitu 

(6) rg^^nT i bi;^S*^P7'J";u75y*;^-;i/*j cfctt^ 

a^r.ny.'J-^ttUt MfB (2) © rfi&$nT*>J;lr^gSt/vro7'J 

rajft $ tiT £ v v^s*^ p 7 U -;i/7 5 y # # 3 

<h LTteu MIB (2) © ntft$nTfe«Uv£a&S'\'rn7 U -M £&tf&figl 

(8) m^nx^^7)Vn^-iyti)v^~)^i fc*w»7;W3^$/*;i/#— 

(a)7j<te> 
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(b)#;ktf*x^ 

ICMWiCtt, X^Jk 7°PtfJk 2-7°Db:jk 7>;k -f 

5. V7'3Mk sec-73Mk tert-7*3Mk ^>^;i/Sfc«^\+v;^^^e.n-g)o 

^S4 07;kn*X*^We>n, 5tI«iiK> *h=^X iht-X 7°p# 

+x£fcte7>*x#^W6nso ) , 

1.0 (e)7J^JH (#I*J£> X3Mk 7°Pfc!;k 2-7°Phf;K 75Mk£fc 

tetert-7*5^WW£n&o ) Tgm£nfc#;i/fc Jk^ yl (JMfci$K:« 
, ;*5^k^;kfc;k=h^X x3^k^;k^x;kt^X ^DhVWJ^-M^y 

> 2-7Ptf;k*;kfe;k^x 7^;^;^x;i/^^t^«tert-7^;^ 
15 (f)7;i/3*^#;i/fc;k* ($JA«> ^SM&ifr£4©7;kP*:>s 

h^X Xh^X 7°P^X 2-7P#^X 7>^X3;fctetert-7^;kt 
+X%Wf£*i£o ) TM£nfc#;k**rJl/S;^f Sti3 0 jyfcftnctefilA 

»\ ^ h^x*;^x;i/*7c«xb^x*;pfc;i,^#tf e>n§« ) , 
(g)7;^j« (0S;U& ;Wk x^;k 7°Ptf;k 2-7°Ph°;k 7^;.k*fc 
20 «tert-75P;i/^wen3 0 ) -egm$tifc75 

. (h)7)wm x=p;k 7°ptf;k 2-7W;k T^kt^c 

tetert-73^^W£ti3. ) T«M^nfc*;kt^-i';k«, • 
(07WiH (^J^H ^5^;k x^;k 7°pt!;k 2-7W;k 7>;k££ 

»tert-7>Jl^W£*l§. ) T«m$tlfc7;k7 7t-f;k«, 

25 (j)7;k*;k* (fli*.**, *3Mk x5P;k7/ptfjk 2-7Pt°;k 

(k)7;wi/^x*;u^-;k^-^x« (^x.«^ici^e>4©7;Wk^-^>' 

(0iJAH*b*X Xh^X 7°P$*X 2-7°P^+X 7*h*X££&ter 

30 o * b*Xft;ktfx;kt*x x h*x*;kfc;kt*X 2-7p 
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2 0 

^^l^XJl/rt^^ 

5 5/^P^'>Jl/^'X v^P^y^^'X 7^>^^-> 

jl^^^x;^*^*^^ 

BtlS. ) > 
10 (m)7i^K 

(n) 1, 3-mV^>-4-fJK 

(o)5-^V-2-rb7hF077^K 

(p) 1 , 3-ykFa-3 - ^V- 1 f y^>!/79-^ 

(q)fh7tF077-JK 
15 (r)^lllftATnSl (#j;Ux t'n'Jy-JK ^U^x;i>£fd*^;i/*x 

mz\t, mxu. x^;k yo^K 2-^^^^^?;^^^ 

#iJ;L$\ k'PU^> (^tfPU^>«$e.^7K^T«^$tiTV^T i bJ;Vi. ) , 

^mftsnxviT'bj;^) s*, mm^/vx^xh^mmm^ 

Ttt, ■ #jww ;k pwwwwjk ^^i^wwm x^ 
^jwt^-fJK ^x^^w^-ok X7 c ;i//7 c ;i/*;wt^e-fji/, ^^;1/7°p 
30 ifMJWtt-ok ^^P^ptf^^A^-f;!/, ^^p^ptf/M^v*;^^ 
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2 1 

f!i x \mrnt. 3*eio©y^D 7 j wk*^w e, n, jh*wic #j a u 

, ^D^DtfJk y^7D7YJK ->^P^>^;K ~>7PA^>;k y^DA7° 
*3\>k X9Mk 7°Pt!;k 2-7°Ptf;k 7*3VP£fctttert-7*^;i/# 

(11) rflijft$nT'fe«kv»7U-;hlj t^^^7U-;^tbT«, 09*. & 

(a)7KM> 

j^wsns. ) V 

Mt^ftWttt, jww, x^p;k yatf;k 2-7°Pt!;i/*fett7*^;i/ 

(d)Aqy>|gT iHHfC^ liHf Sfclia 7ilf f 

^wrsn*. ) *fctt7;p3^^as «7;i/P4^>»^we>n, 

2 (7;i/*;ww^tbT«r, fli&tf, S**fc^tt«©ffift7;wpa»3Wtf 
en, ii«*fctt^ttttoift*fti^6 4CD7;wi/«*«t 

#tfsn, jstJWWSjfctt. *?\>h x^;k 7°Pif;k 2-7°Ptf;k£ 

U7JktP;Wk 2-7MDX5 : JK 2, 2-^7tnifJK A 0 -7;M-p 
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2 2 

frt>4<D7)V3*i'mtfmft>n, itiPtH. *k*>\ xb^>, 7°p^ 

~77,>l/:tP;*b^X bU7;^P^h^V> *b^>*h^X Xh^rv^h* 
15 (g)«T©(aa), (bb) Sfc«(cc)T*m$nTfe J;V^7xx;PS : 

(bb)AP^>HC^ (0!]x.k£> 7yPiiIf^ ^H^fetta^^M^ 

^wfe-n&o ) T:m^nxh^7)v^)m (7)i*)vnftthT\$, mx 

sfc^tt«©K*»i^6 4©7jp*;iw*«*if6n, jeic*#wctt, fix. 
25 ^^jk x3mw> 7*ptf;k 2-7°ptf;i/^fett7^;^^tfe>n5o ) > 

(h) y77l> 

(i) #;w^>g, 

30 (j)7;i/p^>#^fc^* «*»i&e>4©7;i'3*5'S 
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2 3 

(k)7M;n (09*J& x^;k 7°dtf;K 2 -^ntfjpsfctt^;!/ 
Jk *5 L Mjji/A* ; e-f;k v^;kfj;i/A^;k x3^#;w\^;p£fcte:/x 
(D7;i^+;i/x;i/^x;i/S /^^^-jKs^wsns. ) , 

10 (n)X^l/>v:t^>\ 

(12) rg^£nxfc£^7y-;kt^>Sj 09 

15 r^^nTfc«fcV>TU-;M-*2'£j <Dgm*<i:LT«, MfB ( 1 1 ) <D Tfi 

(13) rg^$nx&J:^7U-;i/7;i/*xjk¥j ©7U— ;U7.;i/^x;uSiL 
, ^>if>x;k*xjk h;i/x>x;^x;i/^fc^7^k>7;^xji/#^tf 

20 

rfi&$nx*>j;^7U-;k*-*5^j ©ftffcstbxfck tulH ( 1 1 ) <d r« 
& s nx t> <t v> r v t & w- § n&s £ v xm* s n & •& Qumti e> n & . 

(14) r7;i/^r;px;v^x;i/^j ©T^^^M^i/StiTtt^ 08*. & 
*ici^e. > 6(D7;wi'X;u5tcx;i/a^^sn, -jM*Wfc«, ^jux 

25 ;k*x;k x^;V7;i/*x;k 7o tr;i/7Jk*x;k 2-7°Ptf;i/x;i/^x;k 7 

(is) rgm$nxt>«kVi77;u^xju*x;i/Sj 

tux«, mmztiTh&^7)v*u>m wx.\& x^i/> 

30 ih^X 7°O^X pWk X3Mk -?U\£)l£tc\t2-7°U¥)VmW. 
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2 4 

rflftftSnTt)«fc^7JW3=lr^*J (DWWt&tVTU, HUB (8) © rg&sn 

io r 1 &£t/R 2 fc^w-s r«jji$nTt>J:Vi$/^P7;wv*j £>>-^P7;i'3 i 

v^7P7°OtfJk ^P^k i'9h'<> i ?)V* ^OA^Fi/Jk 

15 », SSISR 1 ££^r 2 T^sns rgjfesnTt>«t^7;wi'*j ©fi&gtb. 
20 R 2 r«**nTt>«kv^^P7;WP**^3ij ©^D7mt 

Jl/**>\ ^P^^M^X y^DA^t+'X 7^>^;^+">* 

fflfBR 1 £WR 2 \z#ft% rgm^tiTfed;^7^4;i/Sj ©Iliuitb.T© r 
.tl5. 
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2 5 

^x;k ^^7°D^;k 7*T-~JI/^fe«/^^xr:;^^tf&n§o 
(a)7jcmS, 

HfcaftWfcfct 0S;U& *?\H>, x^;k 7°Pfcf;k 2-7 6 otf;p^^«7*^;i/ 
_ Mfc^ttWfcfctv 08*f£ *3Mk xg\>k 7°Pt°;k 2-7°Pk!;ki; 

*>, 7W*i/£fcte7>*i^^f£n3. ft*wicft- 7;kfp*h*>% 

30 > f 7;V^P^h^r^ MJ7;krP*h^X ^h^/h+v, Ih+v'/h^ 
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2 6 

(g)£TF©(aa), (bb)*fctt(cc)T?**$nT'b«fc^7x^S : 

is w^fens. ) , 

25 ?)],i3)\,n*>()V$imtf*>nz* ) . ■ 

30 wictt, m«> i«tfts^©R*»i!4^407JW^iw , &n, 
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2 7 

JEfcHfrWCtt, x^;k 7°Ph°;k 2-7°atfJk£fc&7*? 1 ;i/ 

mifimifbtiZ. ) > 

^>'M )\s£ttfci-y m jwgwmfznzo ) , 

io sn*. ) > 

(OWsnTfe^yu-;!/* i o&T©7U-;i^^fsn 

15 .IffilCd 7i-Jk 1 -t7f j«fe(J2-t7f JWff&n^, II 

wsiswtfe.tu ssfcAftWfctt, m%.& x^;k 7°Ptf;k 2- 
*fctt(g)79;wwai (#1*.^ ^>>Mk 2-7xx;kx^;i/^fc«i-^-7 

25 tt&$ttT*>«klr>75 /gfcfck (hW 5 Ht>#tfSttS. rg^$tlT 

b&\,*7$;m ©jyfc#il£LT«, 75A * 3^1/75 A x3Mk7SA ^ 
3^7 s a 5^x3^7$ a * 3^x3^7$ a rtws;, 7°utf^x 
;U7SA "*>i/<f;KrsA 7-7 w;!^ a ;*3S>k7;k*x;k75 a x^ 
ji/7Jkfcx;k75 A *3^#;M?xjk75A ^>if 

30 >7Jl^x;k7$A X^'>W5FSfdi7K5 W^f^ 
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28 

tlZ>o 

5. MM*. 7atf;k 2-7uid)\,tntfo7?)v' 

^we>n3o ) , 

£fcte(bmT©(aa), (bb)*fctt(cc)T?M*nT'b_«3;ViTU-;i« 

(aa)AP^>M ; P (0!?ttf, ttJWK^ JUMKf ^fetta****? 

10 SfcWtf&n*. ) 

15 *3Wif6nS. ) 

20 *^;k x=p;k 7W;k 2-7 , atr;p*fc«^;^«f ) 

, tT-frjVWW)^ V^Vti^n^)^ X^VfcJW^-fJk 

^;k&;i//^<;v$#£tf ens. . 

h\ £fc»fcWS» (I^tf^^^>CDgmm : P«> WfcfcbWk X^Jk 7°D 

trjkirHifesnT'bJ;^) a* H*» wrfej; 

30 tf^u 5?y*jwt^;i/ - *fctt*;w*u/*;wt^;v«*«*if &ns. 
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2 9 

r 2 \z&v%> mmznTb£^7)uu*^ti)v-$~)mi \z^n^>7)vu^ 

wmznTb^7)i>3*i/ti)i-tf-)m] \z&rt%wm&tLxmmistzh(Dtf 
15 mibn^o 

7i-jk i-^7^;i/^^2-^-7^wwen§ 0 

R 1 *><£r/R 2 k:43#5 : rg^ftT&J^TU-Jl/^j \ztetf%>WWiMt'UX 
20 fct 

(b)An^r>n^ wxu, 7ymm^. m.mmT, ^mm^tt^B^mm^m 

25 mz\t, mm£rc\ztt&w<Dm&ifrb4<D7)\/*)iMmmit>ti, 
^\zmm\z\$, mxa, ^^;k x^;k 7°Dt?;k 2-7Dhr;psfe«7?;u 



WO 2004/096806 



PCT/JP2004/006104 



3 0 

*Wen, M£jM£i$£teu fclfcfcf; t?)^ 7°Ptf;k 2-7PifJki; 

U7Mn^m 2-7;k*PX5^k 2, 2-^7tOXm A°-7;kfP 

##tfe>n£. ) Tgm^tifc7^p^^* (7;pp^^^«?a^> {&M7;i/ 
□^^s^weru mwmz\$mmLift*4(D7)vn*i/mm\i%n, h 

h+^jWtf&ttS. ) > 

(g) OTO(aa), (bb)*fc^cc)Tft&£ttTfc«fcV>7xx;V'£: 

^m7)v^^mmf^>n, ^wm\z\mmmi^4(D7^u^ 

*w'wr&n<5. ) nm^nxh^7)v^)v& (7j^Mv^tvx\ts 

^k x^;k 7Pbf;k 2-?u\i)v*tz.\t^)vmm\1t>nz> 0 ) > 
«8W¥wr&na. ) > 

(h) y7/«, 
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3 1 

5. ^fens. ) rmm^ntc^)it^)immn en, Mfomzum^t, * b 

(k)7)U*)im (0>J*_fef, *^)V. X^)V, 7°Dtf;k 2-7°Ot:;i/*7 u ctt7>;i/ 
l^i/, 7°P#^->^fe«7h^v^^^e,tl^ 0 ) ^;»f?>tt3 0 

(p)7x-;k 

20 (ti^mmu^T-nmm ($R«> tfPUvx;k k°^iJvx;k 

(r)7;^;i/« x^;k 7°Pt:\>k 2-7Ptf;i/^yc«7^;i/ 

mmtfzn*. ) , ADy>if (fii^^ 7y*nB\ ftssnc^ ustnc^ 

Wfctt, *M^* Ih^X 7°P^^^^fc«7h^v'W^^e,tl§o ) 
m£nTfc<fc^v7P7;i/*;kt*>'S (y^D7J^M+y^WJAH {£ 
P7;Wl/:**$/SWW en, JI#W£«il$: 3 ft £ 1 0 <D*s#u7 
30 ^jl/t^y (f!l^^>^P7°Ptf;U^X y^D7*W*y, y^D4>f 
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3 2 

frttz/* *s9W\*$s)Vttis* l/ZU^-f^-m^y, 7?V> s ?)Vtt$'& 
7°nkf;M-^>, l-vMuv^u^MM^y, 3 -thesis? u^J-Jl* 

<y)7)V*)vm w%.\*> *^k i^*fc«^nwi4«^if6ns. ) -e« 

(w*.t& iS7iWiWM^^itf en, M# 

^MCTJ^^^I^tl, JIKJWiJWfctt, ^MrS*. Xf^X 7°D# 

7;i^^>S^Wen, 1 4©7JV34 1 yS^tf5ti 

§0 JWfcWfcfci, xh^b^X ^by^xh+y, xb 

^/ih^y /h^y^D^^y^fcaib^y^n^y^Wen^. ) 

Sfcli(z)y^7JW^yI (09*fc£ l|y^7JWl/^yiW 

w en, a#Wfc»ft##3i&>e 1 o©~>^D7;w^^^^#tfen, 

i/7n7WJkt^>, y^oyfM^X ^n^^kt*^ 
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3 3 

\ZMW&}lZ\t, *h=^X ih^X 7°Ut^y, -JhlrzsmmtfZnZo J|#: 
tVTMTfiZWthQtmi '6*1*. 

30 ?y>tit\tTb7*?\/>mij*mvft>tiz. mm^nx%^7)^u>mi 
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34 

m<DW&&tLT\t7)V*r)V& Mitts .lM«*fct4^tt«©«*» 1 3^6 4 © 
7;WI^****wr6ti,'35fc*#WKtt, 7*nif;k 

^±©2o©T;^;i/S^-&UT^ic3^e> i oi©y^u7W 

, i//7P7°Ptf;K y^P7^Jk >^a^>^;k v^D-M^k i^n^x:/ 

x b& v^7 u -;>*j tt&sma t bxfljssnfc fe ®^vf 6 . 

7^e»iicD7n-r ;i/»^w e> n, n#w £ $i fc£> ^ > w ;k i 
-j-y h-ifr&tcu 2-1-7 h^)vwmit>nz>> 
r 2 rgmsnxt^i^p-f^j oiftJtiitu mibr 1 *«ttx- 

R 2 fc£tf£ r«jfe$nxt>«J:Vi7U-;^^J ©fi#lX£LXte> MI3R 1 

r 2 k^w-* r«^$nxt)0:^7 , J-^7;i/7^^.^Sj ©7U*~Jk*;W7^ 
2 -7-75 : -;i/x^7^ n;n»*«*tf6nsi 



WO 2004/096806 PCT/JP2004/006104 

3 5 • 

r 2 fcfctfs ra^$nr t bJ;Vi7U-;i/x;i/7^nji/Sj ©sms^L-Tfi, 

r 2 rg^$nTfc£^7U-;k7;k*-;k*j ©7U~jkxjk*-;i/ 

Wfctt, 0>J;JLfc& 7x-;k7;k*-;k hyJK l -^7^;kx;ioft-;i/g;fcte2 
r 2 r«^$nTfc e kVi7»j-;^;i/*n;ngj ©s^atLTte, W 

10 0^£ft&fe©^tf£fts, 

)\r?** X?;k^t\ y'uKfrtt, 2~7°Dt:;k^f\ y^iVJ-t, sec-75^ 
15 R 2 \z3otf%> mWkZtlTh&^y )V*)V^&± ©«m*tbT«, lufBR 1 

r 2 rg^$hTfeei;v>7;^;i/x;i/7^^;PSj ©7Wx^7-f 

20 m*M. ^^;i/x;i/7^n;k xgs^TJk^njk 7ph;U7;i.7 

^-;k 2-7otr,H/7j]/7^;k 7^;k7;k7^x;k ^>3^kx;k7wx;p 
* fc n. a* s>;i/7 ;i/ 7 4 zLymim vf e> n& . 

R 2 fcfctts rg^$tiTt)J;^7;wl/7;i/7^r;i/Sj ©B&g<hLT&, 

25 xfiissn&'feo^^ens. 

r 2 \z&tt% mWk^nx%^7)V^)V7s)\^t^)V^ ©t;w^w-jp 
S<hLTtt> fl&tf, ^*i^&6 07;w^;i/^n;us56t#w ? &n, JM*to 
£14, x3MI/7Jk*x;k 7ntf;i/7;i/^-;k 2- 

7a£;kxjkfcxjk 7>;kx;k*x;k ^7^;k7;k^n;k^fe»A^^;k7Ji/ 

30 *~;i<#j&m*tf&n&. 
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3 6 

r 2 'fccfew* m^nx%^7)v^)v^)v^-)v&i <nn#&tLT\$* wis 
Txzntc-b (Difimi e> *is . 

5>n, «P*L<tt5fcl>b6Jlv #i^fc(12»^D»^f6Wo £ 
fcfa.'j;K fi-jk ^>y^xx;k ^>^/75^Jk ^>X^+i- 

>/u;k ^>x^ti/u;k 7Ujk ?r^yu;K ^7i/u;k -rv^uvu 
io ;k -<5^VUjk tf^vu;K if'j^K tf^k eiusw, tfu^;k 
*/u;k -rv*/u;k huryu;K hUT^-;^ ^h^7u;k-r>FU 
;k •Y5^/[i,2-a] tfu ^sfctt^'Oi/^^n^^tf^na. 
r 1 £jo>*r 2 £*3tta r«ft$nx'b«tv^5 L pru-;P3lj tc£tf§g$i» 

15 (l) tKHS, 

(3) 7)v*)vm %m^tc\mmi^WL7)v^)vmmifim\f^n, n 

20 , 35KJWW9fc», ®mt, x^;k 7atf;k 2-7nk°;k 7^;k 

xfy^JK sec-T^k tert-^K ^^^Sfctt^+^Wf^lf 6*1* 

• . K 

tmtfzn. ifc^wctt, i^-fi >wk x^;k 7afcMk 2-7W;i/ 
30 isfcttyWwaustfsns. £#w.tc«, 7)V*u*3-)V, i?7)i*u^)i. 
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3 7 

K'J7Jl/tP^fjk 2-7MDX^K 2, 2-y7tDI?;JK A°-7;kf 

(5) 7;i/n^^>s ift»7;u3^'>»%*s*wr6n; 

(6) AD^ygf yym^, mw^ mm^tcttaiymm? 

*»i^e>4 07;pn^>'S*«fe > n, jEk:ji#WK:«, m$^h^x xh. 

15 7utf*rzsmwmf*>n&. ) » 

(7) ~>y/s, 

(8) %)Vtf*i/&, 

do) 7;wvs -(mtf, xg\>k 7W;k 2 -7o effete?* 

^;k /^k^w^-Ok ^^Wk^wit'Ok x^;p*;w^-f;p*fctt 
25 ^x^Ajw^-r^^wrfens. ) , 

Sfcft (1 1) B&£*iTfeJ;V>7y-;i/g <«Atf**ftl 0fitT©7U-;P« 

30 »7;wn»*«pW6n, mtf* atBSfc»^tt«oft#«ci^- 
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3 8 

b6<D7)v*)v&nmtfe>ti> mz^wmat, mx\f> xf)i, yp 

tf;K 2-7°pt!;k 7>;k -fV7*^;k sec-T^k tert-7>Jk ^>3Mi/ 

{^^s^xp7U— jv^tvx^iyTchoii^f ens. 

io , mibr 1 ^j;^r 2 \z&tfz> m^nxh^^uro-jvmi \z&tt%w 

r 2 \z&tt% rg^$nTt>«tviAxP7U-;^;w^;i'Sj ©^foyj- 

j t&tts^xPTU -;k* £ b b &*>©## e> . 
15 R 2 fcfctts rti$tiT%J;^AfD7U-^M-;Hj ©liStlt 

gjftStbT^bfct>©*^w r e>tis.- 

20 !5lt§^7O7iJ-MtbX^Lfcfe0Wf6n§. 

r 2 tcfcw-s rg^$nTt>«kv>AxP7U-;u^->»j ©g&gtbx.tt, 
££bTWSbfct>©##tfsfts. ^RM^tts rttisnx^i^ATn 

7U-M+y.lJ fc*^*«jfU6ttt, fufB©ffl, «>/ft^3:£ : -O-Ty t 

r 2 ra^$.nxfcJ:^7;u^r;i/*;i/fc;i/Sj orjwvtDVtf-fr 
7;wi/#ji/fc^s^we>n, HtJMfcWfcfct 7-fe^;i/trc«7°ptf^ju 
30 r 2 K:*Jt*.r«ift§nT*>J:v>7JW*-;^;^^Hij ©ems^bTkt a 
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3 9 



R 2 RL&totS rg^$nTfcJ;^^»AxP«j ©^*«S 



5. ft^foiiaitim 0&*t& gigf^i^^iii, Hfc***^*^^ 

x;k ^jyuy-;k f5*vu$>x;k ^v^^/'jy-ik v^y-r 
io ^yyu^xjk t^yt^yjyzjk ^*y*wv*u>>x;k ^t*y 

3^7 y U 5>n;k x h 7 k H o 7 7— ^Sfctt-r h 7 1 K D t? U S?x;i/^j&t#tf£> 
15 (1) AD^>gf (ttfcfc*, 7y*If, itStJ^ Jfe^M^fctta^*^ 

s&wtfsns. ) > 

, HfcJMfcftjfc'tot 08;U& *3\>k x?;k 7°Ptf;k 2-7Ptf;k*fc«7^ 

20 ;w»«W&n«. ) , 

(3) ;\oy>If (0!l*to£ 7 «HWK^ J^M^££to*a7liJiC^ 

ih+y, ^D#+^*fctt^h+^3Wif6n*. ) T*gi$n&7;Mr 

tfsn, eg*. & w.M&rcUft&w<Dm&ifrz 4<o7)\s*)imm 

imtfbtis HfcAttWfctt, filAfc£, *3Mk x^;k 7Ptf;k 2-7ntf;p 

MJ7;ktP*3Mk 2-7JM"PX5\Jk 2, 2-y7tDXm A°-7;M" 
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4 0 



(4) 7)vzi*z/& mm*. mr)vn*i/&mifimie>ti, mm\z\mm$k 



^n^s^asaswrsn*. ) . 

(6) ~>7/S> 

. (7) t+vlf»tf&ta&. 
jSLfc&oawf ens. . 

(y)u^j^tbTtt, wx.& mm^rzn^mmi&m7)v^jvmm^m 

ifimibfts mzmwmzte, MM**. x^;k 7°pfcMk 2-7Ptf;i/ 
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4 1 

(4) ADy>gf 7^*0^ mm?, mm^tcnaomm? 

(5) y77l> 

(6) 

(7) r;m^5/*;p*x;i^'(WAtf, «i^e»4®7Jl/n+yl (0S*fcf 

(8) 7J^JH (00* tf, pWk X^;K 7°Ph!;K 2 -7o tf;^£7i«7*3 : - 
-Ok. jWk^k^-Ok ^^Wkfr^/^-Ok x^k^w^fcte^ 

(9) 7;^JI/7n^*ZJ1/S (#!l;Lk£> ^^>7M-JH^itf^§ 0 ) , 
*fctt' (1 0) £S*ttSiAyDi|tS (#l;ifc£> a*JK?*1^6 2«frU 3EK: 
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4 2 

(1) ADy>m^ mmm=?, mm^wtavm^ 

(2) t;p^;i/S aM*fctt^^©«7Ji/+;Va#^i-fe>n, n 
, x^;k :/ptf;k 2-yptf;i/*fctt^ 

5Efcft#©fctt. X ^ ;K ^^hf;k 2-7*ot!;v 

(5) Any>sf wx.\i>. 7ymm^ mmm?. mm^tc\taomm^ 
##¥tf&na. ) £fcte7^p^>» (08*.tf* isi7J^^^iwif6n 

30 (7)vz*i'm\mx.\& &wi7)\<3*ismmmft>ft* &ttmz\m 



WO 2004/096806 



PCT/JP2004/006104 



4 3' 

*zs, yD#t->^il^^«f^§, M65l:H 7;k*p*h^> 

, >>7;k*P^h^X h'J7;l/^D^ h^Fv, ;*f^>7<h^>\ Ih + y^h 
/ fyn^y, Xh^/Xh^y, b^>7°P#+v£fc«Xh=^;> 

(6) ~>7ya, 

(7) (^!)^«, ^«i^e,4©7;kxi^>S w%.\* 
10 ->#;ufc;v##^f ^tiSo ) ^ 

(8) 7WS (0!l*.fc& ^5f)k X=PJk 7°Ptf)k 2-7°Ptf;k£fcte7> 

-r;k ;>wk*7 jwt^-ok ^^^i/^jwtt-rjk x^;i/*;uA^-r;i/^fc«v 
x^;^;i/;t^-r;i/#^tfen§ 0 ) , 
15 (9) rjv*)i& /^;k x^sfctt^ntf^jwtf&na. ) t 
imft$nT"b«J:Vi75yat (£#WK:fck pwwrs/, x5\>U75A 7°ntf;i/ 
75 ; Sfctty^^TSy wtf en^. ) > 

(10) AD^>if 7^*jH^*fc«^M^^^e»n§. ) t 

gi$nTfe<fc^7iX;H (ftftWKtt, 2-7MD7iXJk 3-7JktP 
20 7xXJk 4-7MD7IXJK 2, 3-^7JWn7iXjK 3, 5-y7^ 
tD7iXjK 2-^DD7xXJk 3-7PU7iXMfcK4-7DD7xX 

(11) 7^^»Tfi^$nTfeJ;V^>^D7)^;i/S Ql^Wfcte, y^D7 
PfcfJk 2-7;krP~>7P7°Plf;k y7o7fJK y^D^^jk 7^?> 

% j/^P7°Ptf;i/*;k^x;k 2-7;k^-p'>7P7 , 'Phf;kti;i/^-;k^fe«>'^ 
D7^;k*;kfcjk *s?u^>?-)vti)vts-)\smmtft>nz>, ) , 

(13) *M*yI, 
30 (1 4) tfP«J^x;i^ 
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(1 5) tf^USWlk 

(16) ^;i/^'j^*> 

(17) V^yi?-)Vm, 

(18) t^Ws?**^ 

*fcfc* (19) JL?U>i?**^1fi%*ft>nZ>o 

r 3 rfi|fe$nTt>«tViif^;uSj <z>gftg£bT.«, (l) Apy> 

. ) , (2) tji/^jh 

tfStu MKiHttWfcfck x^;k 7°ptf;k 2-7°Dtf;i/*fe 

Wu l-7°Ptfl/X 2-/^l/-l-yPtfk>*fe«2-^DP-l-7°Ph 0 
WW3R 1 £>£t/R 2 fcfcttS riI^tiTfeJ;V)AfD7'J^l/lJ KifcttS 

p 7 u i br^ij^ hit % oimvf e. n& . 

R 3 KfcttS rg^$nx%J;V^7P7U-;l/SJ ©B&gtLTfct, huIBR 
R 4 ^5J:I/R 5 Ic&tf-S) rfi«|$nTt>«fc^7;Un^'>Sj ©7^3^Iit 

tfifBR 2 r«jj|$nTfe<fcv>7;pp^">Sj KWStt&StbT^L 
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, x^;k 7'ptf;K 2-^Dt?;i/*fctt^5 1 ;n?3&«#iw , &ns 

o 

r 4 s^tfR 5 ntjfesnr fej: ^7 ©SliaibT^ $J 

(1) *BS£, 

(2) T5y», 

(3) ->77g> 

(6) &TF<D (a) , (bK (c), (dK ^fctt(e)©^f tl^T?«^^nTt>«h^T5 

, Mtc*#W(c«, m«\ ^^;k xgMk 7°ot: D jk 2-7°atf;i/^fc«7^ 
20 #W^«M*mi^e»4coT;i/^;i/^;i/^-;i/*«^e>ti, MfcHftftfcWu 7 

(d) 7;i/*;i/7Jk*x;i^ Mi^a4©mKj^-JH^ 

w e»n^>o ) , 

tfen> MWtli ^>fe?>;ukfrxjk h;i/x>7;i/fc;ptfc«^-7^i/> 
30 ^wi/T-sa xsmi^sa '^^75/, 5^x^757 



WO 2004/096806 



PCT/JP2004/006104 



4 6. 

e>n&. ) > 

(7) t^Mmn^umm mxu. ^mB^i^^zm^v. hkm 
m\f sns. ) > 

'ifimvfznzo ) *a**tf&tt*. 

, XfcJWfctotett*' 09*«* x^Jl/, ^PfcMk . 2 -7u WV&tftJ* 

(2) 7;i/^;i/*;^n;us ii7J^jWJ^-;^^#^^^> * 

•fe^l/^^tt^Ptf^-^W^f ) ^ 
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tfsn^o ) , 

5. ( 5 ) 7 u -Ji/XJi^x^s (l^HIII l o etf©7 u -;w;up*x;w*#* 

(6) 7;W3*'>*;^n^^^ OK^wufcaBflpWu i£fc«2o© 
10 <> SK^^;nft*JS : ?±o2^o7;^;H6*«»-&UT, ^M^^i/^^i 

R 4 &£tfR 5 \Z&VZ> ril^T^^AJl/Ztt^Hj ©SglStbTte 
, JMMcte, 7)WV& aM*&tt#tttt0ifc**ltf>&4 

©7;^;1/**jWWT5*l x^;k 7°nt?;i/ 
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•fu&ww&znxhM tikM> ^ tutrntsMfrSk-c^x 
R 6 Ktsvz r^upym+i bLxtt.mx.ti. yyXWfh. mmm.*, **W 

o 

,vaE$#¥tf bti, A#Wfcr±, fJ^fix M*;/tti##ft©J&** 1^6©7 
-ynfcVK 7*^vK -fy^/K sec-^fvK tert-T^/K 
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mtfbft, HfcJMfcWfcfcJu MM*. x?;k 7°Dtf;k 2-7°Pt?;i/3; 

R 6 fcWS r<>i?D7MMj tbTtt, «^K3H»3!i>61O0^D 
7Jl/+;H^tfen> H#Wfc:fcJ\ ->7P7 , Dtf;K y^n^m 5/ 

7P^>5Mk y^o^yJK y^/DA^JK 7^>^££te/;M^x 

<fl*.tfjWK x5p;k 7°oe;k 2-7*P.tr;psfctt7*^;^^tfe)ns. ■ 

yn^y$fdjyh+.yWt^n§. 

20 tfe>n§o 

.fctt, flfcfcf, *7\>k x?;k 7°Pbf;K 2-7'ptr';i/*fctt7 v 5 1 ;w^w r 6' 

25 , 75/, >5=-;i/757> v;*3Vl/75 A X^Jl/75A 5>X3\>U75 7*&tt 

7°p tfjw7 5 j mm\i h . 

SlWSn, -HfcJMfcWfcfci:, ^^JK ifJk 7°Pfc?Jk 2-7°P 

30 tf^sfctt^wf^wrsn*. ) imtfbtiz* mmznTb&MJun^ 
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;i/#;ww;k i.^)ViJ)Vj^)V, -jx-^vtuvn^ )V^rc\tx^)V^)V 

So ) > 

io stbtii m.7)v*)v%)vi$~)vmi!)m?z>n, &&mz\mmmfrB4<D 

$u7)V*)Vm WfUtZ, ^>7P7°Ptf;k ^^d^JK y^D^>fj^fc« 

->7D^v;v^#tf ens. ) "ee&snfc*;^— ;pjfewif ens. &w 
ens. 

r 6 \z&nz> mm^nxh^7V-)vmi iz&v^v-fr&tLxu, m 

XU, R*»6&5 1 OflOTU-Ji'a&Wtf en, #i]?L«\ 7xn 

25 ;k i -±75 1 ;i/*fe«2-^75 : ->i^^tfenSo 

(1) /\u?>b? wMt* yy^m^ &mm=?* mm^&tcteBvmm? 

(2) 7;v^;i/» E«*fctt^tttt©fi»7;i/+;i^s«*^w r en, Ji 
30 wmzu, mx\t, m%^mmt0wmm^^o7)v^)vmm^mi^n 
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\ 3Bfc*#Wfctt,.ffij^.tf, *?;k x^;k 7°Pt?Jk 2-7°Pt°;i/£7Ui7*5P 

;k* (7JW95^tUTH #ikfc£, itil^7 t c«^^©M7;i/^;i/*%^# 
tfe>n, ^jx.«\ »ii^feTO^©^i:i^e,4©7;i/+;pa^ 

/»tf£>n, Hfc^ftWfctt, 0>JAfc£ *?)V* x^Jk 7°Pt°;k 2-7*nt?;i, 
io s&te^^^tf en*. Mftwttt, 7;kfro*^;k v^ktp^^k 
>U7JM-D;Wk 2-7Mnxf;k 2, 2-v7^-DX5 1 ;k /1-7;W- 

i^S4©7;k^^a^we>n ^h^-x ib^>, 7°p 

f^itfsn^. ) £fc«7;i/n^>s «7;i/3^>swwe>n 

, v?7;k*P*h=^x hU7;ktP^ h^>, ;*h*:>*h*-x xh^^^h 
25 7°p^^^w e>n&. ) , 

(6) ->7/», 

(7) ^U>i?*3c>>. 

£t£\Z (8) i?kVy^yWff>n5. 

30 fc'bTtt, flAtfg&IR^ WITF* m^M^&^n^AxPM^^lM^ 
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fctt, tfnu;k '^xxjk *>v^xx;k *i>vr7 7XJk -oX^UVU 
;k ^>x?-7v*u;k ?u;k **i*7*i>;k ^/u^^fctt-fv^u-i/y . 

(2) 7;k*;v* *ii*fc«^^oM7;^^»^tfe>n, A 
, HcuflcWfctt, Mm. x^;k ^pt°;k 2-yptf;k ^k 

-fV^k sec-73Mk tert-^k ^^SfctiM^I**^ 6*13 

o ) , 

m (7)v*Mfttvxn, mm, mm^m^o^mr^mmm 
imvftn* jeic*#Wfctt, flAtf* *^;k x^;k :/ptf;k 2-Xotfjv 

HJ^ktP^Wk 2-y)V*UttM 2, 2-^7tOX^K A-7Jkt" 

(5) Apy>®-? yvmm^ mmm?, ^mw^tcfesymm^ 
xh+k 7°p#^->^fc«7>^k^#^e>ti^o ) -rrfim$nfe7;i/p 
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. y7MD^h^y, MJ7JktPpt b*zs, ^K^y^b^v, xh^v^h 

5. *zs, ^hmb+-X Ih^Ih^y, ^ ^^v7 0 p^v£/^tex^^> 
7•p#*^/W:f ens. ) , 
(6) ^7;if*W6ti§. 

io sn> fliAtt, t°pu;k <5WJ;k t°^v*u;k tru^;k tf 

15 mufimtf e>ti?>o ) , 

, Mt^wt^ x3Mk 7°Pt:;k 2-7°Pif;k 7>;k 

-Yv75p;k sec-75f;k tert-7^;k ^>^;ktfe^^\^r>';i/^^tfe>n§ 
20 . ) \ 

>\ xh+y, yp^>/^fe«7*h^^#^#tfe>n§o ) Tam^n^7;k^ 

^Wen, jEt^Mfc^ mz.& ^?;k x^;k 7°pt°;k 2-7°ptf;u 
. ztcns'^mmtfznzo g#wfcfck 7;M-p^;k >?7;M-D*^;k 
hU7;ki-P^^;k 2-7Moim 2, 2-^7^01^, n~y)ix 

30 .PX9Mk£fc&* h^ylfJWlfen§. ) > 
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mmfznzo ) &tt\z7)vn*is& wz.& &L7)vn*z/mm-t>mft>n 

(6) y7y*wtf^n§. 
1/ > */ £ & & t* p tf w ^isw^tf 6 , 

R 7 K&ttS ry;v+;^J tbtfl buSBR 6 fc*3#5 rx;WUXJ tit 
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RafcUsttS {7)l*U>Mi tbTtt, 011*. fcf, ^U>, ifl/X 7nh° 

5. *j rau ^-n-^nHufBR 1 *5^^r 2 tews rg^$nrfeJ:^7;i/^;i/Sj , 

R T fcfctt* rAny>«Tpj fcUT««*.fck 7yfHM- : f, i&*IC^ JlfitlC 

iiaHSfc^ttttoMT;WPa»3WW r 6n, JM$ft£kt 0H*fck ££££ 
*^)V, X^;k 7*Dtf;K 2-7°Ptf;k 7^;k -fV!7^;k sec-7*^;k te 

r t r«ft$nTt>«fcv»7;^^*j i^tt^llltLTft mfcf 

20 «, fi»7;W3*5<»»*«*tf&n, iM*»k:iaft*»:i*64©7;i/=i^>at*« 

^frf&n, H^#Wttt> *h*~X Xf^X TW^X ^V7*D^^ 
7>*>\ *&tttert-:/b*S/*j&Wr&tt*. 
R T fcWS r.fl|jj|$nTt)«fcVi7^3^r$/3ll fc*tf5Wfe*£UTtt, 09* 

25 ifimvfznz. ) &ns. 

Xh*>\ 7*P#**>, 2-7°P#*X 7*h*v\ SfcttterK/h**'*) X 

30 h*^#;i/#x;k 7*n*^'>*;p^-;p, 2-7'P^'>*;i/fc;i/, *fcfctte 
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(01 XL fix jH^fc(±^^««l^fe4(DT/^l-K^^ff btV s 
HfcAfcttfcBU W±t£. tf-jy* ^PtVK 2-7°PfcVK ■&1t\U?- 

20 ni«nrtv^„ 

R 2 -O-Tx-O-Ty^m Txi.LTS$ti5 7^^I, 

pJ^/K tVK 2-7°PtVK ~7fsK << V^^/K sec-^/K te 

30 «»2*^6©7^HW^ A^W^fi, tf=vK ^P 
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>-^D7°Ptf;k yi?D^;k ~>7PO?;k ^fcttS/^aM^WP 

fcft*ftl#&4©7;P*;i^Wf5*u HflcWCtt, ~>7P7°Pkf;i/ 
y^o7°n tfjkx^k p7°p tf;k7*p t?;k p7°p fc°;k7>;i/ 

10 , y^nyfjMm ~>^P7^;kX^;k ^^D^>?;MfJK £fcte~>7 

p^'>;k^^;^^f &n§. 

5^£6Mm©fi&?n^xPg&&^f6n> £#WK:«, >7hHD 
15 7^~;k T-h^h FPtf^-;k ytHD77-JW x k HP^tf ^~;|/ 
, fh7k FPiW^V^tf^njk fcfPU^-Jk tf^'JS^k tf^>?Jk 
-f 5 yyj s^n;k ^-^7 u ^-;k ££te^7yu v~;k&£Wtf 6ft3o 

*j , rg^^nTt)d;i/^>7P7;w^j , rg^$nTfeJ:v^/7D7;k^ 
20 ;kr;wi/»j , mm^nx^x^mm^umMi \z&\&%m&M£L 

fwif^n^, ) , 
25' (3) **vm, 

(4) */7jm. 

(5) #Jktf*i/g, 

(6) 7Jk^;k« imxtes m%£tcm&W0fam7)\'*)vmmm?ion, m 

30 , Hfc^Wfctt, pWK x^;k 7°ptr;k 2-7°Pt?;k 7^;k 
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-fv^;w sec-^p, tert-7*^;k ^>^;k *fctt'\^'>;wf*mfcw , &h 

§0 ) ^ 

(7) ;\ny*>^ (flJAtf* SfefclC^ ^fctta^^M 
qp«&##tf6>n*. ) . Ih+'X ya^5> 

io Sfdi->^ n^^t^^W^ti^ ) T»m$nfc7;Wi/S (7 

n> MfcJMfcWfcfci* ;?Wk 7°nH;K 2-7*PtMk Sfctt 

7*fji/f»f5n^o nwcit yji^a^jk 5?7;p*p^^;k HJ7 

;p> *h*^pwk tFP+^m x b^e^M^i/ 

(8) r;i/3^*'(«Atf, i£)R7JU3^'>*<f^#w , e > n, 

20 -fV^Ptf^X 7*b^X *fctttert-^b+5/<ff«J*lf&n«. ) > 

(9) 7JWP*X*j;i/fc;i/S *j*»l*>6 4 07;i/3^5/il (fll&tf 

Xh^X 7p#*-X ^f77"n^X 7>*X £fctetert-7h 

;* Ih+^MxJk V7'n^i/*MXJK sec- 

25 7h*X^V#x;k *fc^tert-7>^r^J^x;i/W^tfe»n^. ) , 

m^m^mibftz* ) jfes^i' dtmj^' (w^tfKSft 3 ^6 6 □ 

7)V*r)V&ifi¥tfbtl* MWmzU, mXU, y^n7°nt°JK y7n7fJK 
30 #;i^x;i/» (jMfc'Wfcfci:, 7)V*u*h*i'fiM-M -JyJltu^h^^ 
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(li) v^DT;i/n^r>^;i/fc;i/S (0y&fc£, P7Wjkf^io!j;kfc. 
;Wf*t*WT6n«. ) > 
5 (12) i»Afnfit+^;i/^;H (m«\ tt*BB% 

(13) ^;i/A^-f 

10 (14) (fll&fcr* x?Mk 7*Ptf;k 2-7pfc:\>k £tc\$ 

©2fi©gftS^«g'&tT, #J*.«, fcfP'J^X tf^>>7X Sfctt^E^U^ 
MmZ$hr^T%&WmM^Tum*Bf$,LTKTb&^ 

15 ^wt^e-Ok vx^k^wt^-ok £PUSVo*7;k^x;k £&&^;k*U7 
#;ktfx;i^|}£tf$n3o ) , 

(15) T)wv& wmz* mf&&rc\tftm£<D.mk7)v*)vm&ifimtfp>ti> 

ti> *9sjk xg\>k 7°Ptf;k 2-7Ptf;k 7*5Mi/ 

20 , -f77^;k sec-7^;k *fctttert-^;WdS^tf6n§. ) > y^DTJV 
*Jk* («A«iSfc*»336i6 6 0">^P7;WP*3WWr.6n, mz. 
fc£> ->7P7°Ptf;k ^7P7*3Mk ^DA^JK D'V^Hfrj&s 

wen*. ) , *fctt7;p3*'>at wx.fo &m7)vn3ri/mmmtft>n, 

x;k*;p;\^-r;i/S (MftWfctt, ;*3^aoui/*x;kfr;k>W;k >-7P7°p tf 
jkxji/fc^^A^-r ;k sfctt^. h+5/^;pxhn;p*;p/w;p#3&J*»f 5ti 
£. ) > 

(16) 7WiWJH:iH (fliAfck ^^;p*;p#-;wss3&J#w'6ha. ) > 

30 (17) 7)WMV7fr-)V& *3-)V7,)V*-)Vmmit>ftZ>. ) s 



WO 2004/096806 



PCT/JP2004/006104 



60 

(18) :^D7K'Jr>3t ^n^Dlf'JfX ^o^'Jr> 

(19) fb7kFnH7-ijTX 
(2 0) fb7kFDt°7-JK 

5. (2 1) ato7U-M (f!lx.«^lM^ M^JI^ 

tl?.AfDKlfi£(± (Fy^$l&iAL4i@l) £Hrtf5&^L6*, 

So tfpu;k ^x-;k 7U;k :**WJ;k ^7 % /u;k -fv 

10 ;k tfU$^;K tfuy^k h'j7^u;k hur^;k ^fc»-^h^yu;i/ 

(22) r)^)vts)vt^)V7^j^ mxu. 7^)172.; wmf sw. 
) , 

(2 3) 7;ww75y*;^^^^ y^ws;*;^^ 
15 ^-^^^tfcn^o ) > 

(2 4) 7;i/3^v*;^-;u75y* *h*z/%)Vtf~)V7$.;m& 

20 ft, $e»icff^b<«^^;i/^wen^o 

$e.^^b<^2-^PP7xx;i/^tfp ) n?)o 2-^dp- 

7Jl/tn7x^JK ^fc«2-v7y-5-7;l/^P7xXJl/fe, £?£LV>R 3 <h 
25 UT^tf StlSo 

nTfei^fD/'j-ji/t+v'S, ^fciaa (ti) ~ (T6) T^snss^ 

frW£n> $5JC»SL<tt«ife7xXJl/3l, £fc»5S; (Tl) ~ (T6) -e* 
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fcf, J**^, Sfctta^JRWsWW&n*. ) , * 

, -fy^p^'>*;i/jj?-;k sec-7" SfcfctterK/h+sot/ 

ryp K^y^J £ Lift, ICinizKfl*? $ ftt, *^gB^ft;^t, (i 

15 (1) 




(2) -COR 1 7 

(3) -COO-CR 18 (R 19 )-OCOR 20 

(4) -COOR 2 1 

20 R 1 7 tt**«Tp, ^fe«fim$n'Tt)<kVi7x^ 

ft<D7V-)Vm%itclZ*>P)m*m-o R 2 1 tt, C, . ( 7MJHtfc«^> 

sw****-. ] 

25 0?£L^Q<hbTfei> (l)©££«fctf(3)©g#Wf£>n<5. (3) 
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fc£*tt, 1%mzfc~D TUmtZ Z ttfr%% (MZ-tth Med. Chem. .35, 4727 (1 
992), WO 01/40180^). ^PH^^Ii, *JI»JSl 9 9 OWJ rglUftO 

USS £^RW\| ill 6 3H*>6»1 9 SKfcBHifeSftWS.fcSfcu 4 

5 

10 n;nf>m^©W«M^^6n^o 

tt*n & ©ii^ft^ n §^©7j<f m& it «x^ / wwti *> 
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H 2 N, ^NHa n 2 N NH 2 "at jNH 2 H 2 fi V NH 2 '"" 2 ^' 
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□ tf;i/S, ^>^;i/S£fc«:7xx;i^£Str 0 ] 
5 1)181 

irjfrt) (3 2) *»te»JS«K &»©#£T, (1) ( 

32-1) taKs-iir^ei^Tfijfif sdt^ra. lltum ;J-hj^a 

^ j^iM FSfctt^- h U ^AX h*lK KWWStlSe (3 2-1) 

i/Ttt, 153 o'c-m o ox:<D®mfr*>M$l1rz>zt&r%%> 0 

2) III 2 

tt&m (3 3) TOttM*. ^Jn#i0#ftT*fctt*#«T. Jft*0#*E 

f, (3 2) fttert-^^^^l/^'J^oU FtS/frSitS II^TlS! 

15 jifSHt^^S. »t)£bT«, 4- (S^3MI/7$/) t£U 

e>n> ^©^jpfitbTtt^ti (32) fcftUTiisro. o 5~o. 5^s<b*s 

LIU (3 2) fc^Tffl#3~2 OS*0ttHa>&Bft$n£. tert- 

^;^^;W>U^PU b*©ffiffl*i:^Ttt, fb-&* (3 2) {C^bTSS3 
20 ~6^*©«ffl^&a»$nSo ^t»»fclTH N, N-y^fMJVA7 
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3) xms 

.5 ft£* (3 4) tt, TOI4«4>> ft£* (3 3) §iiiH«$t, S&fcA 

(3 3) »bT3i^2~5^*©«BH^e>aiR$ns. Anyxtaj©^ 
*i:LT«, ft^ti (3 3) \zMLxm^s-6^m(Dmmf}^mu^n^o &m 

Hfcifsn*. Apy>ftjwti/Ttt, ^ntfh77Mni^x s^d^t- 

ffitt»*SEtl/TH fh7tFP75X ylfJU-xik 1,4-5?^U-> V * 
5. &*££jfo£i*3^©KJ&ifiJg£LTte> #5-1 0 0V~ffi2 5 Wmfflfr 
•tfSdchfcTr^S., Any>ft$££/i&$l*5$£©£jfc2^£LTfcL .#9-1 0 

20 t, «M£±#£-t±s s 0 

4) X©4 

1 fBife©X*i 7 t»^iaot, ft^» (3 4) fr&ft^tt (3 6 

5) XH5 

25 «jfifelE«©X85 ^Rlfll^felCioT, ft£fl (3 6) ft&ft£#) (3 7 

6) X@6 

. «Jitfelia«0lS6tra*ja:*Ssk:J;t)T, ft£* (3 7) fc&ft£* (12 
) W^u^T^^. 
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HO ,„ 2 v H u . 0 
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0 . .1 9 
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15 2) XU2 
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3) Xg3 

«jaiifelf3«©X3|l2tR«^SsK«fc'3T, (4 3) (44 
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HC&m (5 1) fl?&4& (5 0) ^Synthesis 385 (1986)30 

.5 \zmm2ntcmm&tmmttmz&~>T. m£?z>z-t&i?%%. tt&m (50 

2) X=g2 

■-«jfifei|B*©n^i2tRI«^ftK:«k^T, fb£^ (5 1) ^eft^* (5 2 

10 3) X@3 

«jftmE*©l85£ro*fc:^k:«J;oT, fb^ti (5 2) (5 3 

4) Ig4 

ft-grtJ (5 5) te, ffr&W (5 3) fr£>£ltt (flfc&Synthesis 775 (1999) ^) 

15 \zmmzntcmmmtmmt£jjmz^T. mm?z-z.£&-vt*z>. sat. u&m 

(5 5) (DW3&\Z&^T, -mzR 3 CH 2 ga*gfc5&£M^fc&A<*n£'b<Z> 

5) X®5 

fl^fcf (5 6) tt, ^ttilt, (5 5) tumrsL^Kfo-zitzzL 

tt, fb'&to (5 5) fc^LTilttl 0-2 0 0^*©»Bffl^6aiR^n*. 

gltitu ^^;-jk x*/-;k t>b<-tt2-^DA/-;wp©7;U3- 

6) XH6 

$M (#!] ^Tetrahedron 58, 3361 (2002), J. Med. Chem. 34, 2380 (1991), 
Tetrahedron Letters 34, 4595 (1993), J. Org. Chem. 40, 185 (1975), Chem. 
Ber. 80, 401 (1947) cfc«fctfJ. Org. Chem. 41, 568 (1976)$) IZtm^ntcUM 

30 mtnmt^mz^x, ft&m (5 6) (5 6-2) *mmz>z.t 
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7) 1M1 

: W£& 1 B3Sfe©I@ 8 ~ 1 ltmi«f:i:oT, (5 6-2) j&^fls 

(5 7) &m&?ZZt&'V£&. 
.5 R 1 ^7jc^M^T*5ft^ (5 7) (5 6) £ffif§M£bT, ± 

8) Ifl8 

ib^tl (5 9) tot BI#£ET, fc£*>.(5 6) , (5 8) , *5«ktflS5816 

. S3t. ffr&tt (5 8) tt»l«tUTffiVi*j:t^ffl**.-ffiBJ8fc!l[©l6ffla:tb 

(5 6) fc»tTa*2-5a*©«sBB^&a^an*. lion 

iiLTil it^m (5 8) fc*fbT, 0. 0 5-0. lffif (ttfcjt) ©«Htf>6 

a^sn«..s*iifttbTtt, ^5 or-m 5 o , c<z?ttH*6aiR'r*c:t*s- 

15 Tt^c 

9) I@9 

ttfi*HB«©3^B7 tW«^ttk:«koT» (5 9) (5 9 

-2) &«a-rsct*«T**. 

10) IglO 

20 «jfi^l|B«OIjg8~l ltRIttft^lCfcoT, (5 9-2) fr&fl; 

^ (6 0) 

R 1 1fiimU^*%Q&to (6 0) fc<&* (5 9) £tti5gJiC#fcl>T, ± 

11) IS 1 1 

25 mmmimm<Dxu7 tmrnt^mz^x, \t^m (56-2) ^<Mb^tr( 

5 6-4) Mt^^^TtS. 

12) IS 1 2 

wm& 1 mmnxM 8 ~ 1 1 1 m&tz%m~& ot, (56-4) a> s-ft 

(56-5) &ffiiH"5C:^T?^5. 
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(56) (62) < 63 > 

1 ) . xm i 

«jaj*l«a*©XS7tra»^^K:J:oT, ft^tt (5 6) frZfcGM (6 2 
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2) Ig2 

M?*iiB®©xg8~i i tmm^mz^x, Q&m (6 2) ^ste-a-* 

(6 3) *»jftT<5 
15 SSB£&15 

^ (i) T^^ns-fb^c^-fe, ^ (7i) Ti$n§i^> £tc\%^t(Dm. 

R 105 

n O NH /ftft « O 

O || / (66) y 

vyv . W N > R — pios >M — ~ 

O^N^N x«1 CI^N^N xg2 N N X@3 

H H H iios M 

(64) (^) _ en 



^ R^ r3 - 



R 106 (68) H fc« (70) R 106 (7D 
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<fb£tl (6 5) teu 4t£'$3 (64) y7Wl/7^'J>t)U<^X5 : JI/7Z 
<ht>T#3 0 WyMU>©fiitl/T(t {b^tl (6 4) tcMLT, Itl- 
«y^f MM+v'Hf ©^^o h>t» HKrx ^>i£X t>L<«=^ 

1 5 0C©«B#5aiR;*tt*. ft^fe (6 4) rU^ 0 D p^ffl</^^<i;^T^§ 

o 

15 2) 112 

ft^tt (6 7) «i&»ST> it&m (6 5) «Mt£-#l ( 

6 6) *R&^%^t\z&K>m&%z.£ifi-z%z> 0 MmumtLxu, 
'j a t> b < iwt h u &n§. TOtt»Jt£kTtt, 

3) Ig3 

25 »jfiffilB«©njB2tRI«^ScC«koT, (6 7) (6 8 

4) IS 4 • 

«jfittiC«©X86tw«^ScfcioT> {b^* (6 8) frbik&m (7 0 

) §lilt§ci^f§o S-fc, (7 0) 0D$Btfc&V>T, -^^R 3 C 

30 h 2 s^w^^^M^^A^nfcfe^feiij^ua^^, -t©fj^«b«aso 
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5) Xg5 

ttJfij*l««©XS8-l li»^tJ:oT, te<S<» (7 0) fr£>lb£4 
(7 1) 

HB*©fls-&* (3 2) te> 000* TfBSB£&i 6(:fctIltSi 

NC^Y°^ 106 0 0 
H 2 N (73) O . HN^S HN-^V.^ 2 



(72) fe (74) (75) 

O 



° HN 



(76) H 



HO 




OH 



(32) 

10 [5£4»> R 2 »*«[l]|B«-tWllT*D, R 1 0 6 tt*3SM£k x^;P», 7°Ptf 
2-^°ot!;i/S^fc^>v;i/*^^To ] 

D xm ~2 

XlK (fllOJ. Org. Chem. 26, 4504 (1961)cfe.fctfUS6423720«$) fclBRSftfc 
Mt^lWl^ot, ik&m (7 2) ^Mt^tf (7 5).«jfr3il<£: 
15 #nr#£o 

2) X@3 

Xitt (0!l*.tfSynthesis 125 (1993)$) \zmmZfttz^mt®mtlJ3mz£-o 
X. ik^m (7 5) frbit&W (7 6) lglt§ut^t§, 

3) XS4 

20 (FllOJ. Org. Chem. 58, 7258 (1993) . J. Heterocycl. Chem. 30, 1229 

(1993) & J; ^Comprehensive Organic transformation, R. C. yUyZ'g, VCH 

publisher inc., 0989) \zmm^ntcmmmtm^^^^^ K&m ( 
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7 6) frt>ft&® (3 2) *imt%Z.t1fiX%Z>. 
«BftJ*17 . 

. ss (i) r^n^>{t^(Dot>. 5$ (8 4) T^snsft^ 
.5 0y^trFiBc^$ns^ic«fc^TSi3g$tis. 



10 XjJR (0»J*.«Tetrahedron Letters 31, 3019 (19.90)$) \Z&1&2tlftm&&t 
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3) IS 3 

«jftfeiiB«©ia6 tra*^»icj:oT, ft-artf (79) (8 1 

) *«5S1"4J:t*JT?*-B. ft^tl (8 1) OfijSfc^lriT, -ISfcR 3 C 
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«>iScliB«©l85a:n*3&^3sk:«J:oT, ftteto (7 8) (7 9 
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4) Xg4 

5) X*§5 

.5 M&lfBfc£>X5g8~l lt»«J:oT, (8 3) 

(8 4) %m7&-rz>zttfr%z>o 

^ (I) T^£n5^»5l3, 5$ (9 7) -e^nsix^K *&«*®4r 



9 °vX rtB 108 kN N A N H 2 N 



¥ W>R 108 n ? H 2 N V 

HN N N> R ios o r OR (86) X^R™ oV OR107 — 

» 108 x or108 ^» 108 X 0R108 XS3 

(85) R 0 (87) R 0 (88) 

0 „ ^R 3 



Wv„t n » Q T 



QR 107 Ig5 " H X?S6 



0 < 89 > RV (91) 

R3 R 1_ X 2 o R3 r1 O ( 

hn ^n ^ ^A-.-u ^ VY f 

X n .n ■■ (9?) 

(94) (96) 
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V , (95) , ^ N VVv3— T JTVy-nh 2 



^x 3 «asi3tfeiSB«train?»o, r 1 0 7 & ^i^sfcttx^wa^&u 

15 ;i/S^fc«x5=-;i/«^^To ] 
l) iai 

fl5#* (8 7) ft, (8 5) frZXM irnXUl. Med. Chem. 36, 3230 
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(1993)^) \zmMzntzm&mt®mujjmz&oT, mmtzcttfr^z. it 
&m (8 6) -fimg a %:m^%i)\ hm (^^Tetrahedron so, 536i (1994) 

2) IS 2 

.5 $M (Mtl&L Chem. Soc, Perkin Trans. 1, 3489 (1999), Chem. Pharm. 
Bull. 44, 288 (1996) ^Tetrahedron Letters 34, 103 (1993)^) fc|3fc$ 

nrcmmmtmmt^mz^T, (8 7) ^i^m (8 8) &mmtz 

3) is 3 

io mmmitim(Dxm2tnmt^m\z^T, (8 8) ^<Mb-&^ (8 9 

4) IS 4 

(#!l*«Heterocycles 42, 691 (1996)^) tZ%BM2nrcm&&tmmtt 

mz&->T, it&m (8 9) ftbto&m on aasirt^t^T^s. 

15 5) 'IS5 . 

«3tftlE*Oia5tffil«t^jaetJ:oT, fk^t) (9 1) frt>ik&m (9 2 

6) IS6 

«Jfiftl»«©lS6trafit»iSIC«J:o-T, {tW«> (9 2) frbfcGm (9 4 
20 ) Sfc, fc£#J (9 4) ©»jtte:feV>T, -flSfcR 3 C 

7) IS 7 

S9iiffiliB«OlS7tTO^^t«fctjT, (9 4) (9 6 

25 ) ^|gJi1-5Jl<t*ST#S. 

8) IS 8 

§^&1K«©IS8~1 lt^MCiot, (9 6) fc&fl^* 

(9 7) *«iiT4Cfcj&*T#S. 
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o r HO s ^ X Ii 

EtO 1 I )^N"V N k v MUQ R 111 (113) 

r 2A n X n XS4 R X85 
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2) XU2 

m&fei ommoxmi tmmt^mz^x, a i o) ( 

110-1) §»§i^Tf§, 

3) I=g3 

15 m^m&Loxm mm^mz^x, a io-d 

(in) &«jftf*2: 

4) I@4 
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%M (tfiRtefAngew. Chem. 108, 1082 (1996). Bioorg. Med. Chem. Lett. 8, 
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Bft^tiot, (2 14) *3ckrX^tl (2 3 6) jfcS-ffr&to (2 3 
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^fccfcoT, (2 3 7) (2 4 0) &»iST<5 
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. 5 Ttt, (2 8 5) fc*fLTS1f 1-2 oa*©ttH^6iBJR*ni. EM 



^ (i) 7?*sti*-fis^*©5 , fe» 5£ (2 8 8) ts^ns^i, 



Tl) ~ (T6) TS^n^awfo ] 

i) xar 

ft^* (2 8 7) tt, TOftW=f, ft&m (2 8 6) ^ct^St^^iife 

it^m (2 8 7 - 1) §^$-&^c:<t(cJ:oTMT5^^T#§o mstb 
20 Ttt, fcUOMerK/h+i/F, ^ h U £Atert-7' h4^> h\ JSHK-fe^A* 

LTte, <fc£«l (2 8 7 - 1) t^bafiri~5a*ottH?^6» 



Stji&4 5 
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2) IS 2 

2ffi«©Igl 2 tHi^lCkoT, fls^ft (2 8 7) fr&flj&tt 
(2 8 8) Wt§di^Tt§ 0 

6 

^ (0 T«sn5{k^©5^, a (290) tas^nsM, £fc«^© 

1 9 f R 941 SH 1 j? 

R A Vv-NHR- , " XT Vy-NHR- 

CH 3 S(0) 2 -^N^N R^S^N^N 

(286) " L,S1 (289) 



,3 



Xfl2 (290) 

2mmtmmr$>y), r 94i s«, «[i]ib«©r 2 mmznxh^ 

1) Igl 

5BB«OlSl t«Jfefc,k^T, (2 8 6) fr£><ft£-#j ( 

2 8 9) *«jiT*J:i:3&«T?#*. 

2) Ig.2 

s?s^3 2iem©i5Hi 2tmmts;jjmz&?T, o&m (2 8 9) ^s-ft^ii 

(2 9 0) fc«jftT*C£#T*/5. 
'IBij*4 7 

j£ (I) T^Stl*^*©^ £ (2 9 2) T^£ft5{fc£#K Sfctt^-© 
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r W Vy-nhr- * " nK NHR55 

/^ki^-m NC N N 



CH 3 S(0) 2 ^N N g 
(286) 



(291) 



,1 f / 



R 3 



NC 

Xfl2 (292) 

Kt, R 1 , R 3 -^J:r;*<fcOTttS['l]iB«i:^«T»0, R s 5 tt«Bife3 

5 i) xei 

ft&m (2 9 1) TOttW4>> tf^rtl (2 8 6) tyJMbth'J^A^ 

^bU»5rA*fett'>7>ft*U^AOffifflatlyTtt» (2 8 6) fcftbil 

SO. 8~5^*©ISH^6«iR$n?)o ^MitbTtl rh7tFn77 
10 X M-^^X N, N-y7fWA75 h\ &lt\iZZLnt><Dm&&W$ 

2) IDS 2 

®tfgj£3 2lBm©Xigl 2tR8ft*Sl:«koT, -fb^ (2 8 9) frbtt&m 
15 (2 9 0) 'S»5fi-r*tt*ST?*S. 

HB&4 8 

^ (I) T?^$n5^«®5^, S (2 94) T?*£n*ffe£*K' ^fett^-© 
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,943 



NH 

^ ",942 0 . ^ 



1 TVy-NHR- < 293 - 1 ), R *43 V YV-Y— NHR« 
CH 3 S(0) 2 ^N^N ^N^N^N 

(286) r942 (293) 

o ^R 3 

^N^N-^N 
Ig2 ^942 (294) 

K+» R 1 > R 3 feJ:^J:tXYtt9i[l]|B«tRItn?*D, R 5 5 «SBi&3 
2fB®t|Wl«T^l9> R 9 4 2 R 9 4 3 N«, 1 ]|B«©R 2 rgJfe$ftTt> 

5 1) Igl 

tt&m (2 9 3) «U ^tgtt*«t^©#«rF*fctt*#fiET, ft^fc (2 8 6) 

(2 9 3-1) *^S"&5 2:tfc«fcr)Ti!ag*r5J:t*JT#S. 
(2 9 3- 1) ©g/flitLTfci, -fb#t) (2 8 6) fc#L5MH 0-1 0 0^1 
©«B8d^aWSnS. ft^t/ (2 9 3 - 1.) JWft#©»^ *»tbTfflVsSC 
10 t*tr**. WsmmtVTIZ* t;P3-;^w(x^/-;k 

&«:2-yD/V-Jl4)»W&tl5. ««£LTte> 0*0 — 1KIX.5 
2) Ig2 

«Jife3 2BfEOXgl-2i:TO^att«toT, {b£4& (2 9 3) frbfc&m 
15 (2 9 4) **Hi*rSCi3^T*«. 

S!iS4 9 

% (I) T?*^n5^«J05^, 5£ (2 9 6) ^Sn§M, ^fctt^O 
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O .R 3 R 944 -M 1 O 

N TiB1 ^ N " 



CH 3 S(0) 2 ^ N " i Sl 
(286) 



(295) 



R 3 




5 944-^ 55 »m'^-N 



>-Y NH 2 

Xg2 (296) 

K*, R 1 > R 3 ^<k^*5J:OTra[l]|B«i:|RlilT2bD, M 1 &> M&2 
2fB^<i:ll*T^D> R 5 5 HttfflS 3 2 |B«tra*T*D, R 9 4 2 ^ 5f[l]fB 

i) xei 

fc%m (2 9 5) Wltilt. (2 8 6) (2 9 5- 1) 

io *fcfo?£^&z.t\z^xm : m-r%^tifix%z>o w&w (295-D 

tvxfe. fc^m (286) fc*fbi^3~i o^»cD<gH^e.M^$n§o « 

~^5 or:©$BB;^«T3££^T£$o 

15 2)112 

.»jg^3 2S3mragi 2tmffl3i%mz&?x, R&m (2 9 5) frt>i\&m 

(2 9 6) 

20 5$ (I) T^ftS^-B^©^ a (2 9 8) T^£n3{b-£tK Sfc«*-<& 
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R ! 



o /R 3 

CH 3 S(0) 2 ^ S *N N 




rN 
>-Y NHR ! 



(297) 




[ >-Y NH 2 



K*, R 1 > R 3 *J;trackOTtta[i]E*£W*T&?), R 5 5 ««i*3 
2«B*i:ragn?»0, R M4 C (O) tt, «[l]fB«c©R 2 fcfctf* Tg^^nT 

5 J ] 



ffc^ (2 9 7) tt, t£*#ffiT> ^g'ttM^ ft^* (2 8 6) tit&m ( 
2 9 7- 1) *KJK$^:S^tfc«koT®3g-rsC:t^T#S. ^£#1 (2 9 7 - 
1) ©fffiitlttt, fb£*| (2 8 6) fc#L»Hr3~l Oi!i*0ieH#S*ft 



15 Sjg^3 2|3«©XSl2i:^^^fcJ;oT, <kG® (2 9.7) d^ft^ 
(2 9 8) ZmfrTZZtifiUZZo 



it (I) T^£tl3{b&fj©5^ ^ (3 0 0) T&3n5ffr&«&, 

20 mi^rffifc^sns^fefc.fcoTfi^n*. 



1) Igl 



2) 182 



«ift&5 1 



. WO 2004/096806 



PCT/JP2004/006104 



2 0 0 



R 945 v 



,R 3 



NH 

l 

946 



"XOtVy-nhr- s™L R « x n I> y - nhrK 

/^m-^N . N N ™ 




CH 3 S(0) 2 ^N N Igl 



(286) r< 



946 



(299) 



,945 




Ig2 

D xai ' 

fb-grti (2 9 9) «; <b^« (2 8 6) ttfc 

-ffc£fcl (2 9 9- 1) ^$f§citJ:oTlIt§u<!:^5. Iltb 

JgS©^atbTtt, tt&Qi (2 9 9- 1) (C^Uii^l~3iJI©ISH^&il 
(2 9 9 - 1) OffifflitUTtt, (2 8 6) Kl2#U3# 

2-1 0^*£)t&H^e>jIliR£ft3o. TOtt*«ttl/Ttt, fh7kFn77X 

2) IS 2 

Ct£j£3 2|3tt©Igl 2tH»ft*fet«koT» ffc^tt (2 9 9) frfcfcl 

20 000) &9m-rzz.tifi-&*z< 



mm&5 2 
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2 0 1 • 

i£ (I) T&2n%ik&®<Do*>, ( 3 0 9) , 5£ (3 1 2) , 5& (3 1 5) 

o ^ r3 0 ^ r3 
r5 i 0 A^n _ ss ^ r 5, o\- n , o55 



T >-Y NHR 55 *■ J| >-Y NHR 5 

(214) ¥ " S (301) 

O H 



r947 °V°o ^-R 3 R 947 o r o 0 R 3 

L^n W 

1 T >-Y— NHR 55 .XX /^Y— NHR 55 

H (302) (303) 



Vr»c „ fiR — - \ 



(304) (305) 



AX>- y - nhr55 " VyVy-nhr- — 

CH 3 S(0) 2 ^N N xmj R 9 48 A N A N ^ 

(306) ( 307 ) 



H0 Y° o r * 3 



1 I ">~Y NHR 55 

(308) 
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2 0 2 



HO Y°o ^R 3 



! />— Y — NHR 

i 

(308) 



,948A N ^ N 




ho^o 0 

R 948>t N N 
(309) 



y°o r R 



R 949 0^0 



948A N J- N 



^Y-NHR 55 n948 X..I K rY-NH 2 



6& 



(311) 



(312) 



IglZ 



(313) Ff 



Xg14 



-,950 



R 951 - N r°o 



-.950 



R 



,951 ^-N^O 



!?'V 1 Vy— NHR 55 XS13 



Vr-C 



R 948 ' 

R 952 — M 1 
(317) 



NHR 



R 948^ N ^ N 
(314) 

55 



V 1 ^— Y — NH 2 



(315) 



(316) 



IS15 



I > 

'N N 
(318) 



R 



°0 r R 

N-VVY-NHR 55 ^948 A 



p948 \A 



XfI16 R N 

(319) 



r&V, R 5 1 ££I/R 5 5 »»Jife3 2f3a<hlW|«T$.D, R 9 4 7 «;>Wk 

x^;k 7°pt:>^cfciX2-7 o Dh o ;i/»b, r 9 4 9 o c (o) &,.mimm 

nfc rti$nxfeJ;^7;^+~/*J^^^SJ *«U- R 9 5 0 R 9 5 1 NC 



WO 2004/096806 PCT/JP2004/006104 

2 0 3 

(o) mamnoiR 1 &£xsr 2 mm^nx^^rjv^vmi 
c (o) ^[lifBtoR 1 ^j;^r 2 fc^jt* ra^nTfe^^^wus 

rwftstiT'b±v^^D7;p^;H|j \ rg^$nr*>j;^7^-;psm*j 

, mmztiTb£^7v-)vm > rg^^nxt)j:^A^P7u-;«j , r 

ti$nTfej;^AfD7U-;i/mjh ^cfctx rggi$nTfe«fc^77;wp 
j / M^^tiTt> c kUAxP7U-;i/* (tfP-;K -f$^v-;k t?7v/-;ws 

) ] > ntasnxfejcv^D-oi/Sj mwkznxb&^mm^nr 

XH 1 ~ 3 

Heterocyclic Chem. 36, 1119 (1999)310 fcflBfcSftjfcJHifijS 
tW*^ttfcJ;oT, (2 14) j^feft;^ (3 0 3) *«3»-TS d 

Xg4 

»!j§^3 2|B«©Xg6tlRl^^K:J;oT\ -fb^tt (3 0 3) ^Sfb^t/ ( 
3 0 4) fcfiirrs 
X@5 

XiiK (00;*. ^Comprehensive Organic transformation, R. C. 7Uy#M, VCH 
publisher Inc., (1989)$) IzftmZtlltm&tiktmMteljmz&vX. {k&M ( 
3 0 4) frZik&m (3 0 5) SiHiiTSJlidJT^S. 
4) Xig6 

mm^4 mm<Dxu2 tmmt^mz^T, ^p® (3 05) ^6^* ( 

3 0 6) SSit^^^fS, 
X@7 
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2 0 4 

4 5 mmoxm i > m& 4 6 mwxn i , mm 4 1 i > 
«&4 8 i3«©x@ i > itiife4 9 mmoxn i > 5 o mnvxn i 
^«iift5 lmmoxmi twns^sfcioT, <b£ti (3 0 6) a^t^* ( 

3 0 7) ^Si^^^t^. 
.5 I§8 

«jfij5fe3 2|B*©Xg6tH«|3to&feK:J;oT, -fl^tl (3 0 7) ^5^* ( 
3 0 8) 

7) X*§9 

«Jfitt3 2ia«©lSl 5i:BI«&*SlCj;-pT, (3 0 8) fr&flj&fc 

10 (3 0 9) £«jfi-r*;ifc5&<T#*. 

8) IilO 

XSK (ff!^. ^Comprehensive Organic transformation, R. C. yUy&M, VCH 
publisher Inc., (1989)<l) fcaB*$nfc«5ifttP»&^ftfcJ;oT, ' ( 
3 0 8) fre-ffr&fc (3 11) SlltSiliiras. 
15 9) Igll 

S«fe3 2SB«OXSl 5 fclfta^fcioT, fc^tl (3 11) 
(3 12) &mfr?ZZ.£i)*V%Zo 

10) Igl2 

Kjgfel 9fB«©ie5fcR£)Wftfc<fc^T, (3 0 8) frMfr&fc ( 

20 3 1 4) 

11) 1813 

S^&3 2|B«©Xgl 5£E«fc#i*lC.fco*C\ K&to (3 14) ifc&ffr&fcl 
(3 15) *»3fi-r©Jli:*«T?*S. 

12) IS14-15 

25 mmm2 3Bm<Dxn2^3tw\mr^mz^x, oos) 

m (3 18) 

1 3 ) xm 1 6 

mmms 2mm<Dxmi stmw^mz^ox, it&m (3 1 8) ^e-ft&ti 

(3 19) &«Jft1-*Jli*«T?**. 
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turner %%&\z\t, !&wfc&CTKfczi£tc^®&)m<Dznz<Dm%¥it)m 
mmLtcfe izumm £ i^ii- & n t \z «t o , b ^ t -r § &*# § ^ £ t s 
^^©^i?i?^t»ns®#©«ais<£ffl irm««t < , z.<d&? teumm<Dmx& 

&mtmm%<Djjmzft-iTn5Z.tifi?%Z (0mf. Protective Groups in 
Organic Synthesis, T. W. Greene, P. G. M. Wuts^ls |*§2J{£, John Wiley & 
Sons, Inc. (1991) fcfEic©#&) . 
Wfcfif, 7R^S©fM!lS<hLTte, tert-7^v^;k>U ^ h=J^>p< 

tert-7>;kt^v#;i/fc^^ 

£ t (Cct »£T& £ £^T£3 0 3^ tert-y^H^^vU^*© 
il-^tt, mfcf7^t^b^7^7>^:i7A©#£T, fh7hFD77>fe 
<^^$#TfT5££t>T#3 0 T^/mvm&om'mt, tert-73Mkt^> 

^;l/^>-;i/S^ST5^©f^©M<hbT«, f!lA.«tert-7^;i/XX 

h-7t FP7?>£fc«#7kl ) 2-y^b^yi^^i*(Og|^ jtTMSb 
, §l£»T7j<$Kl^hU7A&£W^ ^7 

5F©^«, mx.& mfc&f£\mmte£(DM<DfttET, ^7j<y^y-;i/t 
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.10 ^fttioT^IJtStim 5c 

30 it,. mi x^^ni %n, mm, wm, mn^tmmmm^^mf^ti. 
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**fl, #U-A$!K P-ya>t XTDVOHM, ^J^fe«|£#^J^if«tff> 

n§ 0 z.tit>o)m%m, ^^momm^m^xmm^n, MMftw\z&^xwi% 
ffl*©'f&&*iK:«k!K &tcB.%<Dmm, #s> ttsu, jgjR, k# 

^%tJ;D^b-r§^\ il^MA(#:a50.kg)t^UT> #fgHJift;£tl£, 0.1 
-1000 mg/B> #*L<»1~300 mg/B£l 0 1 IH£fcte2&^L 3 mzftftXlfc 

mmm 

MM\z&\,>x7F-znrzfc&m&\t, &-rv*> i upAc^^fct^feoT^^ 

o 

mmmi 

8-[(3R)-3-75;kXiJy>l-'fJW-7-(2-7 , D^>yj0-l-^5 1 Jh 
2-h*)7Mu* ?-)V- 1 , 7 -5? t H 6 H-yj >- 6 -tf- > 




8-7*D^E-7-(2-^D ; E^>^Jl/)-l-^^;k-2-hU7;^n^5 1 ;k-l I 7- 
^tFo-6H-7 a U>-6-t> (36 mg) , h'JX^7S> (22 /z L) , (R)-te 
rt-3-^;Hf^U^>-3--f;p*;p;t^-h (l 58 mg) ®x*/-;P (6 mL) 

HS£*7^n7h^7^- (^u*y;k ^+i^>/Mx^=5/i~2/i 

) xmmhX§£i&m (42 mg)£#fc. ^t*^«©l,4-^^>« (2 mL 
) KAWm./lA-JttVyym (20 mL) SiPA., 25*CT2. 5l$MJ*#l,fc.- 
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JM**JtejMfcl/Tl$SU ffiaWgMW mDSa^, £po*;i/A(30 mL 
X2), gcV>T«x^Jl/(30 mL)tT^mbfc 0 W$S«£»»f h U 7£T 

= 10/1) tim^tUoT, (25 mg) £fi 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.62 (d, J = 7.9 Hz, 1H), 7.26-7. 15 (m, 2H), 
6.77 (d, J = 7.5 Hz, 1H), 5. 53 (s, 2H), 3.68 (s, 3H), 3.57-3.54 (m, 1H), 
3.39-3.34 (m, 1H), 3.05-2.95 On, 2H), 2. 85-2.78 (m, 1H), 1.97-1.94 (m, 1H) 
, 1.72-1.58 (m, 2H), 1.37-1.22 (m, 1H). . 
10 MS (ESI+) 485 Qtn, 100%). 

mmm 2 

8-[(3R)-3-75/tf^uv>-i-f;w-7-(2->7y^>^;w-i-^5 i ;i/- 

2-hU7;V^D^^;l/-l, 7-yk Fn-6H-7°U>-6-^-> 




mokmm m mg) %&&mfctvxnit. 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.73 (d, J = 6. 8 Hz, 1H), 7.57-7.53 On, 1H), 
7.45-7.40 (t, J = 7.7 Hz, 1H), 7.01 (d, J = 8. 0 Hz, 1H), 5,72 (s, 2H), 3. 
20 66 (s, 3H), 3.50-3.47 (m, 1H), 3.35-3.31 (m, 1H), 3. 05-2. 96 (m, 2H), 2.80- 
2.73 On, 1H), 1.95-1.91 (in, 1H), 1.75-1.61 (m, 2H), 1.28-1.25 (m, 1H). 
MS (ESI+) 432 Of +1, 100*).. 

mmms 

25 8-[(3R)-3-75yt:H'Jy>l-'fJl/]-7-(2-7 5 D^>^l/)-l-(2-t ; i : - 
V - 2 -7 x - 2 ?)V- 1 , 7 -$> t K P - 6 H-7° U >- 6 > 
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NH 2 



MOSMW (55 mg) Z&&mfotLTntc. 

'H NMR (300 MHz, CDCI 3 ) fippm 8.01 (d, J = 7. 5 Hz, 1H), 7.66-7.48 (m, 4H) 
5 , 7.27-7.21 (m, 2H), 7.15-7.10 (m, 1H), 6.82 (d, J = 7.3 Hz, 1H), 5.54 (s, 
2H), 5.46 (s, 2H), 3.49-3.44 (m, 1H), 3.38-3.33 (m, 1H), 2.99-2.95 (m, 2H 
), 2. 75-2.68 (m, 1H), 2.49 (s, 3H), 1.94-1.88 (m, 1H), 1.68-1.63 (m, 2H), 
1.35-1.25 (m, 1H). 
MS (ESI+) 535 (MHl, 100%) . 

10 

mmM4 

8-[(3R)--3-757 tf^U> ? >-l-f;i/]-7-(2-^P^^>^;i/)-l 1 2-v;* 
?)V-1, 7-yk FP-6H-7°U 

NH 2 

15 8-7*D^-7-(2-^DWyJ!/)-l, 2-^5P;|/-l, 7-yt Fn-6 H-7°U 
>-6-*> (88 ig) , (R)-tert-3-7'^;i/tf^U v>-3-T;P*;W1^-h (215 m 
g) ©X^/-;i/ (8 ml) »&100 < CT^4'25PlfF^DM^bfco 

^A/^^y-;i/=20O/l~5O/l) HmmhT&tfc.® (120 mg)£#£o 
20 ^©1, >J§?ft (2 mL) l:4Ntg|/l,4-y^-it>gi (20 mL) 

OmL)^ 7OD^;i/A(50 mLX2)« ^f.tiil^KSO mDtTtttt} 

94 mg) SafiifttHUfc. 
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'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 61-7. 58 (in, 1H), 7.24-7.12 (m, 2H), 6.77 ( 
d, J = 7. 3 Hz, 1H), 5.49 (s, 2H), 3.54 (s, 3H), 3.46-3.43 (m, 1H), 3.35-3. 
30 (m, 1H), 2.97-2.91 (m, 2H), 2.73-2. 66 (in, 1H), 2.60 (s, 3H), 1.91-1.83 
(m, 1H), 1.69-1.57 (m, 2H), 1.30-1.22 (m, 1H). 
.5 MS (ESI+) 431 (MH1, m) . 

8 - [ ( 3 R) - 3 -7 5 J tf^ U V >- 1 -i M - 7 - (2 -7*P ^ y-J)V) - 1 ^)V- 
1, 7-^bFo-6H-7°U>-6-^> 

o ^ o , 

Si N %"^N W. 

10 NH 2 

(86mg) Sfifi@#tlt#fe. 

l H NMR (400 MHz, CDC1 3 ) <5ppm8.00 (s, 1H), 7.60 (dd, J = 1.2, 7. 6 Hz, 1H) 

, 7.25-7.13 (m, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, 1H), 5.54 (d, J = 17.0 Hz, 
15 1H), 5.50 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.46-3.42 (m, 1H), 3.35-3.3 

0 (m, 1H), 2.98-2.90 On, 2H), 2.74-2.68 On, 1H), 1. 95-1.85 (i, 1H), 1.74-1 
.53 (m, 2H), 1.28-1. 19 (m, 1H). 
MS (ESI+) 417 (MHl, 82!*!), 

20 m%&m 6 

8-[(3R)-3-7 5 7 t°^U v>-l-f ;V]-7-(2-^DD^>^W-l-^^-l 

, 7-^bHP-6H-7°U>-6-^> 

ci ci 

o PO . 0 




jCV-bt - — — Y tVnH 

* N -^N Si N v — £ 



N 

Km «* ; N " V 

NH 2 
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'H NMR (400 MHz, CDC1 3 ) <5ppm 8.02 (s, 1H), 7.40 (dd, J = 1.4, 7.8 Hz, 1H) 
, 7.25-7.16 (m, 2H), 6.79 (dd, J = 1.3, 7.5 Hz, 1H), 5.58 (d, J = 17.0 Hz, 
1H), 5.52 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.52-3.48 On, 1H), 3.33-3.2 
.5 8 (m, 1H), 3.05-2.95 tin, 2H), 2.82-2.77 (m, 1H), 1.98-1.90 (m, 1H), 1.85-1 
.57 (m, 2H) 1.37-1. 26 (m, 1H). 
MS (ESI+) 373 (MHl, 100$). 

10 8-[(3R)-3-T5y^U^>-l-f;W-7-(2-^D^>^)-i-( 2 -^ 

y- 2 -7 x - ;px^;i/)- 1 , 7-5? t K p- 6 h-7 u >-6-*> 




NH 2 



15 'H NMR (400 MHz, CDC1 3 ) 6 ppm 8.00-7.98 (m, 2H), 7.93 (s, 1H), 7.63-7. 56 ( 
m, 2H), 7. 51-7.48 (m, 2H), 7. 24-7.22 tin, 1H), 7.15-7.12 (m, 1H), 6.82-6.80 
(m, 1H), 5.52 (d, J = 18.0 Hz, 1H), 5.48 (d, J = 18.0 Hz, 1H), 5.40 (s, 2 
H), 3.48-3.33 (m, 2H), 2. 98-2.93 (m, 2H), 2.75-2.69 (m, 1H) 1. 92-1.89 tin, 
1H), 1.7.0-1.60 (m, 2H), 1. 26-1.23 (m, 1H). 

20 MS (ESI+) 521 (MHl, 88*). 

m&ms 

8-{(cis-2-7^y y^D^^)75;)-7-(2-^n^>^)-i-(2-t 
*V- 2 -7 xnjl,X3MW- 1 ,7-yh H □- 6 H-7U >- 6 -*> 
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15 



20 





8-^n ; E-7-(2-^O^^JW-l-(2-t+V-2-7i-;l/XfJW-l, 7- 
^kFP-6H-7'U>-6-^> (75 mg) , =M V7°U fcf^X^l/fS > (50m L 
) , fcitfcis-l, 2-^7$;^PA^> (86 jtiL) ©X*/-;P (2 m 

h^y^-^u^yjK 7PP^A/*:?y-;i/=5/i)T;itS[u im©gw 

$&K6 mg)»3t&0#£bT#fc. 
10 'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 98-7. 96 (m, 2H), 7.86 (s, 1H), 7.62-7.60(m 
, 1H), 7.52-7.43 (m, 3H), 7.26-7.21 (m, 1H), 7. 11-7. 05 (m, 2H), 5.83 (d, J 
= 17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 5.40 (s, 2H), 4.60-4.53 (m, 1H 
), 3.72-3.69 (m, 1H), 3.13-3.08 (in, 1H), 1.98-1.24 (m, 7H). 
MS (ESI+) 535 (MHi, 80%). 



nnm 9 

8-{[cis-2-7Sy->^P^'>;W75y}-7-(2-^P ; E^>>?;i')-l-^^- 
1, HP-6H-7°U>-6-^-> 



Br\^\ Br 

0 

X 

v 





LjC^ Br " S f lV-nh J*fc 



8 -7'P =E- 7 - ( 2 -7*P ^ - 1 1 , 7 -5? t F D - 6 H-7° U >- 

6-^> (70 rag) , SM77°Ptf;i/X5S>l/7$> (46^L) > $3j;tfcis-l. 2-S> 
7^;^a^f> (0.2 mL) ©N-;WHfPUiV> (3 mL) M&160 
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. 5 X3MI/f$> = 10/1/0. l)T»iu H^CD@»(71 .mg)*«fegtfiH#:tLT«- 

'HNMR (400 MHz, CDC1 3 ) <5ppm7.92 (s, 1H), 7.59-7.57 (m, 1H), 7. 24-7. 21 On 
, 1H), 7.19-7.16 (m, 1H), 6.97-6.94 (m, 1H), 5.67 (d, J = 16.0 Hz, 1H), 5. 
60 (d, J= 16.0 Hz, 1H), 5.23-5.17 (m, 1H), 4.13-4.11 (m, 1H), 3.56 (s, 3H) 
10 , 3. 23-3. 21 (m, 1H), 1.76-1.26 (m, 7H). 
MS (ESI+) 431 Qtn, 100%). 

mnm 1 o 

8-[(3R)-3-T5yif^U> J >-l-'f;|/]-7-(2-^^-5-7;i/^D^>^;i/ 
15 )-l-^V-l, 7-^tFD-6H-7°U>-6-^> h'J7;^DW^ 

„ pa, 

0^N />_ O -CF 3 C0 2 H 
NH 2 

20 nig) ^e«tit#fe t 

'HNMR (400 MHz, CDC1 3 ) 5 ppm 7.99 (s, 1H), 7.16-7.13 (in, 1H), 6. 88-6. 84 ( 
m, 1H), 6.40-6. 37 (m, 1H), 5.42 (d, J = 17.0 Hz, 1H), 5.37 (d, J = 17.0 Hz 
, iH), 3.53 (s, 3H), 3.48-3.44 (m, 1H), 3.34-3.30 (m, 1H), 2.98-2.93 On, 2 
H), 2.78-2.73 (m, 1H), 2.34 (s, 3H), 1.92-1.87 (m, 1H), 1.71-1.59 (m, 2H), 
25 1.26-1.23 (m, 1H). 

MS (BSI+) 371 01* +1, 100%) . 
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1 1 

2-757-8- (3-757 k^Uv^-l-OV) , 7-yt FP- 

6H-7°U>-6-^>43ctrX2-Xh^>'-8- ( 3-75 7 tf^'J i?>- 1 --f ;U) - 
7 > 1 , 7 -5? k H P - 6 H-7* 'J >- 6 > 






H 2 N N N H2N N N M EtO^N^N ^ 

NH 2 NH 2 



i!T> 2-75/-8-7*p : E-7-^>>^-1, 7-^k FP-6H-7U >- 
6-*> (500 mg) &cfcUW»0.4 mL) CDX3? /-;K10 mDliC, MffiSI 
^HJ7A(323 mg)£tJP;l, 2B#ffl»bfc 0 zk(50 mL^ilMnitWTRUO 
mL)£3lQ7L #rffiLfc|£||£$iEU'L, ^EET, ?£*£bfc 0 #"=>tlfcgl#:£ 
10 N-pWPbPUvV > (10 mL) fcHJS^ii:, 3-75 7 b°<U v>2«^(500 
mg)^J:tX^VyPtf;PX^75>(1.6 mL)^JPx.T, HOt^T, t^^OHf 
FII#lfco HMSXS^tM, 2lH&M7k(30 mD^P*., ^1^1/(5 
OmDlCTlWlL 7K®^^U , 7A^P^T7;i/*U'14^b, tfrffibfclll 
#:£3ilb7c„ 5^^7OD^;i/A(30 mL)£jJP;i> Wttibfc^^^^SUL, * 
15 M^p<^y-;U (10 mL) Tift&U ^^iirfco ^ntCj:^T, 2-75 7- 
8- (3-757 t°^U v>-l-f ;P) - 7 >^JV- 1 , 7 -y k F D - 6 H-7° 'J >- 
6-^"> (48 mg) *mtco ±fB©7PP*;i/AS^««^hU , 7A-e^ 5 

m mee^hu Me7^n?b^7^- (yUAm 7pp*;i/a 
j -)V= 1 0/1 ~ 7 p p *;W7 37 / -;iv h u x^;P7 5 > = 1 o/i/o. 1) t 

20 Mb, 2-Xh^v-8- (3-757 tf^U^>-l--r;i/) -7-^>> ? ;i/-l, 7- 
vbHP-6H-7°U>-6-^-> (10 mg)£#fc„ 

2-757-8- (3-757 tf^U W;W -7-^>^-l, 7-yhHD- 
6H-7°U>-6-^> : 
25 1 H NMR (400 MHz, DMS0-d 6 ) 5 ppm 7. 32-7. 14 (m, 5H), 6.05(s, 2H), 5.30 (d, 
J = 15.9 Hz, 1H) , 5.26 (d, J = 15.9 Hz, 1H) , 3.43-3.17 (m, 2H), 2. 80-2.6 
7'(m, 2H), 2.57-2.46 (m, 1H), 1.84-1.76 (m, 1H), 1.72-1.60 (m, 1H), 1.59-1 
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.45 On, 1H), 1.20-1.07 On, 1H). 
MS (ESI+) 340 (MHl, 45%). 

2-xh^>-8- (3-75;tX'Jy>l-^jW -7-^>»i, H 

.5 P-6H-7°U> : 6-^-> : 

'HNMR (400 MHz, CD 3 0D) 5 ppm 7.34-7.17 On, 5H), 5.47 (d, J = 15.6Hz, 1H 
) , 5.42 (d, J = 15.6 Hz, 1H) , 4.44 (q, J = 7. 1 Hz, 2H) , 3. 58-3. 52 On, 
1H), 3.28-3.15 On, 2H), 2.98-2.88 On, 2H), 2.06-1.98 (in, 1H), 1.83-1. 73 On 
, 1H), 1.70-1.58 On, 1H), 1, 55-1.43 On, 1H) , 1.40 (t, J = 7. 1 Hz, 3H) . 

10 MS (BSI+) 369 (MHl, 100%). 

mnm 12 

2 -^^^;i/75/-8-[ (3R) -3-7$;t^Uy>-l-^fjH-7-^> ; ; 
)V- 1 1 , 7 - *J k K 6 H-y u y- 6 -* y 



1-* J-)V- 2-y^^l/7Sy-8-7*Dt-7 -^yV)V- 1 , 7 -5> t H P- 6 H-7° 
Vy-6-*y (55 mg) , (R)-3-75/tf^Uv>-m^ (53 mg) , V-fV^D 
tf;^X5 1 ;i/75> (0.26 mL) G>x*/-;P (5 mL) ffliffi?££. 110*07?, 
4"100^rainW#bfeo RJS«Ftt*25'Ct?&SI««ffijl«.U v Sfifcfflfliitffcfc . 

MffiWLTSM©g»(61 mg)*mc.o 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7.40-7.18 On, 5H), 5.46 (d, J = 15.7 Hz, 1H 
) , 5.39 (d, J = 15.7 Hz, 1H) , 3.52 (s, 3H) , 3.56-3.46 On, 1H) , 3.32-3. 
25 (in, 1H) , 2.83 (s, 6H) , 3.12-2.78 (in, 3H) , 2.01-1.92 On, 1H) , 1.80-1 
25 .70 On, 1H) , 1.69-1.57 On, 1H) , 1.43-1.33 On, 1H) . 
MS (ESI+) 382 (MHl, 100%) . 



15 
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13 

2 -^^^;i/75/-8-[(3R)-3-75y £^'J^>- W;W-7-(2-? PP'S 
yV)V)-\-^)V-l, 7-5?fc HD-6H-^U>-6-^> 




Av. - — — Yrvo 

M©@f$#! (34 mg) *a&ifl#*£bT#fc. 

l H NMR (400 MHz, CDC1 3 ) dppm 7.42-7.37 On, 1H), 7.23-7.13 (m, 2H) , 6.8 
6-6.81 (m, 1H) , 5.52 (d, J = 17. 1 Hz, 1H) , 5.48 (d, J = 17.1 Hz, 1H) , 
3.51 (s, 3H), 3.45-3. 39 (a, 1H) , 3. 34-3.26 (m, 1H) , 2.97-2.87 (m, 2H) , 
10 2.86 (s, 6H) , 2.72-2.65 (m, 1H) , 1.93-1.84 (m, 1H) , 1.73-1.53 (m, 2H) , 
1.28-1. 17 (m, 1H) . 
MS (ES1+) 416 (MH1, 10090 . 




1 4 

15 2-757- 8-[(3R)-3-757tf^U> ? >-l-l' ;W-7-(2-^PP^>S>»- 
1, 7-^k HP-6H-7°U>-6-^> 





H 2 N N N H2N N N UH2 

mm 1 1 (D{k&yo*itimMt vx, mmm 1 2 tmmo^x^^mmv 

, ^H©gW#l (83 mg) £^&@#:<!:bT#fc. 
20 'H NMR (400 MHz, DMS0-d 6 ) dppm 7.50-7.45 (in, 1H), 7.36-7.23 (m, 2H) , 6. 
72-6.67 (m, 1H) 6.10(s, 2H), 5.32 (s, 2H) , 3.40-3.25 (m, 1H), 3.18-3.10 
(m, 1H) , 2.77-2.60 (m, 2H), 2.56-2.47 On, 1H), 1.79-1.70 On, 1H), 1.63-1 
.53 On, 1H), 1.48-1.34 (in, 1H), 1.15-1.03 (in, 1H). 
MS (ESI+) 374 (tf +1, 1 00%) . 
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mmm 1 5 

8-[(3R)- 3-75 7 Vy-l~i )V]-7 -{2-$ UU^>i?)V)-l-^)V- 
2- h U 7)V3ru*?-)\,- 1, 7-yt FP-6H-7°'J >-6-^"> 

NH 2 

SfiCSWft (53 mg) *efiH#fcLT#&. 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 45-7. 42 (m, 1H), 7.26-7.18 On, 2H), 6.80 ( 
d, J = 7.5 Hz, 1H), 5.57 (s,. 2H), 3. 68 (d, J = 1.3 Hz, 3H), 3.51-3.48 On, 
1H), 3.41-3.37 (m, 1H), 3.05-2.91 (m, 2H), 2.77-2.70 On, 1H), 1.90-1.88 (m 
, 1H), 1.71-1.58 On, 2H), 1.28-1.25 (m, 1H). 
MS (ESI+) 441 (MHl, 100%) . 



11 

8-7 p O^E-7-(2-7d^^>^;1/)-1, 2-i?*?-)V-l, 7->?h Fn-6H-7°U 
0 

o V-V 0 o 
A,* >- 

0 

lOO'CT, 2', 3', 5'-hU-0-(7-tN^-»-2-pC^Jl/-8-7*D^y^> ( 
393 mg) , 85XjWH»*«Ftt-(160ML) , *<fctf&7KftjK(4 mL)©S-&WSl. 5B# 
IW»#L&. 25'CfcMU *ff(±}bfcia#:^5giJL7c. IS#:£7 D D*;l/ 

*JfiETl£jiU JKU#-X# (0.427 g) #fc*#l0X 
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■HNMR (300 MHz, DMS0-d 6 ) <5 ppm 12. 30 (bs, 1H), 2.34 (s, 3H). 
MS (ESI+) 229 (M* , 1 0096) . 
SfcV>T, 25<CT> KU#-'*# (0.701 g) £N, N-y^f»A7$ H (20 
mL)l:gj|$f, £Cfc«K:ttU RmTK^h'J^A (390 ig) SrJlPAT^ 
5 &&#Lfc. S&fc, UiHfcfrU^A (270 mg) Rtf2-^D^>^07^ H 
(390 mg) SriP^T7B#«^tfc. .KJfc*ttfcHWX> (20 mL)'m M 

(100 raL) lCT2HU*ai/fc. W8US&aftE»8SU *rtob&B#*Wl'X>T 
3i§, «#U +^«bxa^« (250 mg) fcfcfc. ^25"^ 
10 to (250 mg) ON, N-y^f F(10 mDMl^L, 7«th 

U£A(30mg, 60%tffitt) £2)0*-, 15#IH«#b&fc, a^it^Jl (195 »L) * 
in*.. 25°CT, 4B#M*#b;fc. W«t»mW7j< (10 mL) &ffi.ViTf^& 
h;i,X> (20 mL) SJPA, «JEJWrrs*fPS2IiHi|0jgb, MCWlf 
7j<(40 mDlilllTlllIf* (80 mL) \ZX 2 UttfflLfco 

«X^JW^^l7-> = 1/2-3/1) mmVXmmoB^ (88 mg) £ 

'H NMR (300 MHz, CDC 1,) a ppm 7.63-7.60 (in, 1H), 7.20-7.13 (m, 2H), 6.43-6 
.40 (m, 1H) , 5.74 (s, 2H), 3.57 (s, 3H), 2.65 (s, 3H). 
20 MS (ESI+) 411 (MHl, 57%). 

mm 2 

8-7*nt-7-(2-7*n^>y;W-l-(2-^y-2-7x^XfJl/)-2-^f 
7-yt FD-6 H-7'U>-6-:t> 
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100"CT, 2', 3\ 5'-h>J-0-(7-kh^^)-2-^^;i/-8-7 < n^ysy> ( 
1.052 g) , 85%«7K« (440 uD , £<fctf*zK#BI(10 mL)0i^^i. 
5I#IHI&#L&. ^O^, 25°C«£PL, #rffibfcH#:£3SiJL7Co IM^dd 
*;i/AT»bfdL MJET&SIU JKU#-*# (1.157 g) £#fc„ 

.5 jffiHT, 25t:T, »U^-X# (1.157 g) £N, N-^»M7$H( 
30 mL)fc*#at, iCfcllWU JpfflfcfrUtfA (896 mg) R^2-yD^ 
^>^yD^ H (670 mg) €:JP^T«»Lfco Mtt^JPX> (20 
mL) MffiMT3»£4 0i?DMb, M^MSWTk (50 mL)^ 

iPx., ffSl^JP (100 mL) fcT2 0ftti}Lfc <) W*8JI£«JBE«8U flrfflL-fc 

10 ift^hjH>T?5E «fe»U +MlTft4tt (200 mg) ^{C25 
*CTs (200 mg) ©N, N-y/fWA75 F(10 mL)« 

ML, h U +? A (24 mg, 60Mliltt) *ln&, '30#|HHft#l,&&, a-^Dt 

7th7x;> (110 mg) 25*CT, «jf£#L£ 0 £«$^ftJ«W7.k 

do mD &m*xfrt>mj£mmis, mmzmamm^o mD^ft^Tin 

15 (80 mL) (CT2|filttliiL/co ««&*7j<M^ h U 

= 1/5-3/1) T?J»«LTM©a#J& (61 mg) 
'HNMR (300 MHz, CDC1 3 ) <5ppm 8.03-8.00 (m, 2H), 7.68-7.49 (m, 4H), 7.22- 
7.12 (m, 2H), 6.48-6.45 (m, 1H), 5.70 (s, 2H), 5.56 (s, 2H), 2.52 (s,3H). 
20 MS (ESI+) 517 QtH, 100%). 

#^0!l3 

8-ynt-7-(2-y7/^> - 1 3^2- h u' 7;m* D ^ 1 , 7 -5> t 

Ka-6H-7 p U>-6-*> 




>-Br 



'%TBS 



,,\\\OTBS 




25 



TBSO 
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2", 3', 5'-h'J-0-[tert-7^;K^^^JWvU;W-l-^^;i/-2-hU7;i/^ 

p^^i/-8--/n^;y> (244 mg) tt&mmz, mm\i tmmoismx 

MV$~7.{* (268 mg) %£]$,Ltco tt£#J©7^ h)l>y i -?\m! : (Dt& K> 

5 'HNMR (300 MHz, CDC1 3 ) <5ppm 3. 75 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 297 (MHl, 81%). 

m^X, 25tTF, «U#-Xft (268 mg) £N, N-^^?MM75 F(l 
0 raL)t»|St, »*U7A (437 mg) RX$2 -^D^>yJl/^D7^ H 
(248 mg) muZ-s 80'CfC#^b, mmmW^Tco M»bJVX> (20 mL 
10 ) £JP;L, MJ£M«^£3|Hl;iiDMU ^tdtafllfiW7K(50 mL)m 
, ill^K50 mL) tCT2Mffibfeo til^iMth'J^A^l 

;W^tl-> = 1/5-1/1) «LTSi©lW (58 mg) 
'HNMR (300 MHz, CDC1 3 ) 6ppm 7.77-7.40 (m, 3H), 6.88 (d, J = 7. 9 Hz, 1H), 
15 5.94 (s, 2H), 3.75 (s, 3H). 
MS (ES.I+) 412(M + I1, 99%). 

4 

8 7 - ( 2 -y^u^y^M - 1 ->wi/-2- h u 7;^o l , 7 -$> t 

20 FD-6H-7°U>-6-^-> 
0 

I Jl >-Br 

tMt#|2 3©^tl^tt5^M^<h'tT, ###iJ2i:PI1i©7jfeT-&^»b> 
mm^it^m (36 mg) £e£@#<hbT#7c 0 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7.65-7.62 (m, 1H), 7.24-7.14 (m, 2H), 6.45-6 
25 .41 (m, 1H) , 5.78 (s, 2H), 3.72 (d, J = 1.3 Hz, 3H). 
MS (ES 14) 465 (M + +l, 46%). 
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mm 5 

2 - *?*?)\,7 $;-8-7'Ot-7 -1>5>)V- 1 , 7 - 5? t H P- 6 H-7°U 




I 

5 SfiT, 2-75;-8-^Dt-7-^>^Jl/-l, 7-yk FP-6H-7U >-6- 
, :t> (300 mg) CON, N-v7fJWI/A75h*(3 mDIIICjitL, tK^^ 
MJyA (150 mgv 60%»tt) lftHflg^bfCo 30it^)V (0.3 mL 

10 .fgbfc. »^7A^P7h^77^f - (y'J*yj|/, ^\^>/0^X^;i/=l 
/l~Mx?;i/) T^bTaWtl(55 mg)£#£„ 

'H MR (400 MHz, CDC1 3 ) <5ppm 7.38-7.25 (in, 5H), 5.58(s, 2H), 3.55 (s, 3H 

) , 2.86 (s, 6H) . 

MS (ESH) 362 (M + +l, 92%) . 

15 

##0)J6 

MfJl/-2-^?Jl'75y-8-^D ; E-7-(2-^DD^>^)-l 1 K 
D-6H-7°U>-6-^> 

hn"V n v B - x n\-n d ' 

JL II >— Br • JL 1 />— Br 

■ I 

20 .gi&T, 2-75;-8-7'D ; e-7-(2-^DD^>^l/)-l,7-ytHD-6H- 
7*U >-6-:t> (300 mg) CON, N-^^fMJl/A75 F(2 mDM^fc^b 
, 7jC^{^hU«7A (118 rag. 60%«) £in;i> 10#TO£bfc. 3^fc^)V 
(0.26 mL) S^D*., ll^.ST5B#f^^ M^»7j<^JPATrax^;PT ; 
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8&X3\H/=1/1) T?ffl»UTBW«l(67 mg)£#fc. 

'H'NMR (400 MHz, CDC1 3 ) 5 ppm 7.43-7.40 (m, 1H), 7.25-7.11 (id, 2H), 6.54-6 
.52 (m, IB), 5.73(s, 2H), 3.52 (s, 3H) , 2.89 (s, 6H) . 
MS (ESI+) 398 (MHl, 100%) . 

7 

8-7*n^-7-(2-#DD^>v;P)-l -^5P;i/~l, 7-yt Fn-6H-7°U >-6- 



##^j2 tiwiii©^T^^^b, mmoxk&m O30ig) ^a^e^bx 

'HNMR (400-MHz, CDC1 3 ) <5ppm8.07 (s, IB), 7.43-7.42 (m, IB), 7. 26-7. 22 (n 
, IB), 7.16-7.13 (i, 1H), 6.51-6.49 (m, IB), 5. 79 (s, 2B), 3.59 (s, 3H). 
MS (ESI+) 352 (M + , 66%). 

8 -7' D 7 - ( 2 -!/ P ^ > vJ0 - 1 1 , 7 t H D- 6 H-y° U >- 6 - 



mmoit&W 064 mg) &e£0#£L-T*fc. 

'H NMR (400 MHz, CDC1 3 ) <5ppm 8.07 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.21- 




Cl 
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7.14 (m, 2H),.6.43 (d, J = 7.3 Hz, 1H), 5.63 (s, 2H), 3.59 (s, 3H). 



MS (BSI+) 396 (M f + 1, 51%). 

###y 9 

8-7 , P ; E-7-(2-7^^>yjW.-l-(2-^y-2-7xZjH^)-l, 7-5? 
b HD-6H-7°U>-6-^-> 



i&m<Dtt&m (215 mg) *&&mwtLT%rc a 

»HNMR (400 MHz, CDC1 3 ) .6 ppm 8.02-7.99 On, 2H), 7.98 (s, 1H), 7.67-7.64 ( 
i, 1H), 7.61-7.59 On, 1H), 7.54-7.50 On, 2H), 7.22-7.20 On, 1H), 7.20-7.15 

On, 1H), 6.49-6.47 On, 1H), 5.74 (s, 2H), 5.43 (s, 2H). 
MS (ESI+) 5010141, 62%). 

###)J 1 0 

2-7$y-8-7 , n^-7-^>y;hl,7-^hFD-6H-yiJ>-6-t> 



2 - 7-fe3MKF5 8 -7*Dt- 7 -"*>SW- 1 , 7 -v b H D- 6 H-7°U >- 6 - 

:t>(2.23 g)*m*?)w*>-x$ ;-)vmmm mh)\zmm^w&x\m 

> MffiT^L, ^©@^t)(1.88 g)£#fc. 
MS (ESI+) 320 (M + +l, 100%). 




o hn\-V D 



O 





mm 1 1 
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2 2 4 

2-75y-8-^D ; £-7- (2-^Dn^J0 -1, 7-^kFP-6H--/U>- 

O HnV N r . H XXVBr 

H 

5 ; %m<DB&)y>) (i.i6 g) £a6H#tuT#fc. 

MS (ESI+) 354 (M + +l, 75%). 
1 2 

2-7t^75/-8-^D ; E-7 >*?)V- 1 , 7 - k F P - 6 H-7° U >- 6 
10 > 

O 

2', 3', 5'-bU-0-7ir^;i'-8-7'D ; E^7y>'>(36.20 g)s 85ft«zk?£$E(l 
.5 mL), ££IJ«<«(400 mL)CD^t)^100 < CT> ll$MjI#Lfc« 

15 ffiTi»U £j»(18.23 g)£|#fc„ *£l&m(D^? hMmT<Dt&y)~?h 

So 

MS (ESI+) 272 (MHl, 1 00%) . 

m^X, jf$Lf&m (18. 23 g)©N, N-v^^;l/*Jl/A75 F (500 mDlii 
MU ^>^7D7^ F (22. 9 g)£Jn*.fco 100TTF, £«l&£10l^jf# 
20 bfco «M^25°C^^SPbfc^ tK (500 mD^J;^ DD*M (500 m 

7>f- (v'J*^>, /7OD^Jl/A/^^/r-;i/=50/l-20/U ^Da^;|/A/@^ 
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'H NMR (400 MHz, DMS0-d 6 ) 6 ppm 12.22 (s, 1H), IK 71 (s, 1H), 7.38-7.25 (m 
, 5H) , 5.54 (s, 2H), 2.16 (s, 3H). 
MS (ESI+) 362 (M*+l, 100%). 

1 3 

2-7-fe^75y-8-7*n ; e-7-(2-^PD^>^;W-l ) FO-6H- 
7'U>-6-^> 

x x JL 7 >~ Br 

H 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm 12.20 (s, 1H), 11.74 (s, 1H), 7.57-7.53 (m 
, 1H), 7.38-7.25 On, 2H) , 6.61-6.57 (a. 1H) , 5.62 (s, 2H), 2.17 (s, 3H). 
MS (ESI+) 396 (MHl, 65%) . 

##49 1 4 

2', 3', B'-hU-O-ttert-^K^^W^U^-l-^^-S-^P^-f J 
> 



S^N ^ N N 

0 A^40TBS Q Ay\\OTBS 

|' %res ji %tbs 

TBSCT TBSCT 

*ftT, 2', 3', 5'-hU-0-[tert-7^;K^^^)v'U;W-8-7a ; E-f y 
S/X2.0 g)©fh7kHD77>(30 inL) »*fc**fcfHJ££ (0. 13 g, 6 
OXtttt) Sip*., 30#|HHf#U&. KfommzaVik*^)V (O.IOmD^M, 
25 c CT4R#F B 1^bm TkfciPAfc. £nn*;WA#|ffl£frK W^ttt 



r 



10 
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3/1M/1) fcJ;D*li§SU giOlWOJ g)£#fc, 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7.89 (s, 1H), 5.95 (d, J = 6.0 Hz, 1H), 5.2 
3-5.20 (m, 1H), 4.51-4.49 (m, 1H), 4.08-4.05 (m, 1H), 3.98-3.95 (m, 1H), 3 
.73-3.71 (m, 1H), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0.81 (s,9H), 0 
.15 (s, 3H), 01 14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s, 3H), -0. 
30 (s, 3H). 

MS (ESI+) 703 01* +1, 85%). 
##M 15 

2', 3', S'-h'J-O-ttert-^Kv^^Wv-'J^]- 1- (2-^7-2-7 xnjl/X 

5";i/)-8-7'P ; E-ry->> 

O 

,\\\OTBS 
'%TBS 



TBSO 





TBSO 



15 2ktfTF> 2', 3', 5'-hU-0-[tert-7^;K> ? ^^;i/)~>U;H-8-7P ; E'1'y 
y>(2.0 g)Ofb7hFD77> (30 mL) ^%k\Z7kMiki~ HJ 9 A (0.13 g, 

mmm^MXTzoMmw^tco ^mm\za-^a^7^hy^y> <o. ei g) 
20 nfeM^vU*^;i/*^A7DTh^^7^- (->u^y;i/, a^>/mx 

3MP= 5/1-2/1) fc«kt)*it$SU M©@Wtl(2.3 g)£#fc. 
'HNMR (400 MHz, CDC 1 3 ) <5 ppm 8.05-8.03 (m, 2H), 7.83 (s, 1H), 7.69-7.65 ( 
di, 1H), 7.56-7.52 (m, 2H), 5.99 (d, J = 6.0 Hz, 1H), 5.69 (d, J = 17.0 Hz, 
IH), 5.36 (d, J = 17.0 Hz, 1H), 5. 27-5.25 (m, 1H) , 4.52-4.50 On, 1H), 4. 
25 08-4.05 (m, 1H), 4.00-3.98 (m, 1H), 3.77-3.73 (m, 1H), 0.96 (s, 9H), 0.86 
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.227 

(s, 9H), 0.82 (s, 9H), 0.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 ( S) 3H), -0.25 (s, 3H). 
MS (ESI+) 807 (MH1, 83*).' 

. 5 1 6 

2', 3', 5'-hV-0-(7*b*>>)-2-*^)V-8-7u*'( y -» 
H2N \Ver l\Ve r 



10 



5 t ;M-/8-D-U#7 K (463 mg) ON, N-y^?MM75 K (3 m 
L) !§itfb, ^WMfflthUX^ (1.82 mL) ©KM (3 rriL) mm^tU 

x\ w-ioox:r4mmmm&#Lfc. Bifo®m&25x;\zftm& h^x> (20 m 

L) *DnAT«BEailB-r*iftf^*4@HaiSU, 3y£*S#fc0lS (ESI+) 533(M + +1, 
97*)].-&fc, *M(Dfh7hHD75> (10 mL) *ttfc#U #V£At 
ert-:/h=^>F (168 mg) »^T25 < CT2^1^Lfc 0 Ml&MfcMb, 7jc ( 
15 10 mL) *tt**tEE»BUfc. «?SfcteSlfiir*(30 mDSJD^ 

WfiStXf-JV (80 mL) tT3HlttmLfeo ^Jl h U^ATftJftU' 

^;i/A/^^y-;i/= 200/1-40/1) TfHHllU SMCDiWt/ (282 mg) £f#fc 0 
'HNMR (300 MHz, CDC1 3 ) <5ppm 13.22 (s, 1H), 6.19 (dd, J = 4.0, 5. 9Hz, 1H) 
20 , 6.08 (d,. J = 3.8 Hz, 1H), 5.96 (t, J = 6.0 Hz, 1H) , 4.52-4.47 (m, 1H), 
4.43-4.38 (m, 1H), 4.34-4.28 (m, 1H), 2.64 (s, 3H), 2.15 (s, 3H), 2.13 (s, 
3H), 2.05 (s, 3H). 
MS (ESH) 487 (MHl, 85*). 



25 ###117 
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^wi-is-d-u^^/im h 



5 5-bU-0-7^^-l-j8-D-U^7^/+H F (19.52 g) Ofh7kFD77> 
(100 mL) mmz, N-^ambTSH (6.05 g) Ofb7tFd77> ( 
100 mL) «^t$o<>)*P^T, 25=0^1. 5P#rait^bfco * (100 mL) 
tf, xh7fc:Fa7^>£?$EET< ^DO*JVA (100 mLX3) \ZXm 

io ^DYh^77^- (->u*y;K ^dd*;va/^^/-;i/ = 2oo/i~4o/d t 
muLxmm^Bmm (10.39 g) £#7c„ 

l H NMR (300 MHz, CDC1 3 ) <5ppm 6.44 (bs, 1H), 5.93 (d, J = 7.1 Hz, 1H), 5.6 
6-5.61 (i, 1H) , 5.56 (s, 2H), 5.40-5.37 On, 1H), 5.22 (bs, 1H), 4.62 (dd, 
J = 2.6, 12.1 Hz, 1H) , 4. 33-4.25 (m, 2H) , 2.17 (s, 3H) , 2.15 (s, 3H) , 
15 2.09 (s, 3H). 

MS (ESI+) 463 01* +1, 86!&). 

8 

2', 3', 5 , -hU-0-7ir^;P-8-7D ; E^7/->> 



2' , 3', 5'-hU-0-7"fe5 1 ;l/^7/>'>(37.93 g) ©7j< (1000 mL) tgMfofc 





0 r~> 0 ° 



20 
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&AL, 20#&#Lfc. £Vrzm*ZML, *JET«*bTBW*(36.20 g)S 

MS (ESI+) 488(M + +1, 100%). 

##0>J 19 - . 

5-T5y>r$^V/-;i^4-*;^+S/7$ F-2, 3, B-h'J-O-TWH-U-D- 
o 9 



H 2 N^N ^ H 2 N^N 

o^woh oVy 

v-v 0H ? )rS 0 

m J 0 >- 

^fH^ffllTF, 5-75/^5 ^y-;i/-4-#>7j^ y7 5. F-1-/3 -D- »J #7 5 
/1H H (10.30 g) , WmWi (14.70 g) , *J:tXhUX5 1 ;U75> (21.90 g 
) c7)»lM^^50t:TW4 I 4B#f B 1»^L.fco £«M£25 < C»£Pi^ M, 
X> (100 mL) »^.T«IE^Ii-r^»^3|fiI^DiILTL, (19.5 
2 g) 

MS. (BSI+) 385 (M + +l, 100%). 
##0112 0 

2 ' , 3 ' , 5 ' - h U -O-T^JltfJJ 9 s> 

H 2 N N N H 2 N^N^N 

0 auoh - ° r°Y" 

^77^X28.32 g)c^7izhxhU;i/ (1250 mL) »»ttte4'-' (S?*^^. 
5/) fcTU^> (0.92 g) , HJx^;U7==> (55.7 mL) , a&fcgftg (34 mL 
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) saircuii*., zmmw^tc. **y-;K2o mD^n^mw^m^MB 

TteU 5M£2-7°D/V-;K300 mD^tJPATUDtBb, MET^^ii 

Tglfttl (37.93 g) 

MS (ESI+) 410 (MHl, 100%) . 

###iJ2 1 

2", 3', 5'-hU-0-[tert-^;K> ? ^^)^U>'W-8-^D^'f S s s> 
o 0 



N • %J N 

IN ^ W _ 

Q Ay\\OTBS 0 /\.a\OTBS 
| %TBS | ' %TBS 



TBSO TBSO 

10 JftU n-7^U^7A(1.58MA^>M, 15 mUSflfTbfc. ?STtS7&» 
15^F»U, RJKMFJRS-Trcic^bfc. #»«fc#U 2', 3', 5'-HJ-0- 
[tert-^WS^^WS'UJW'f /^>(5.0 g).©fh7k Fn 7^X20 mL) 

15 wife. mm<t7>*:~ i yi±*mm$:iMZ-, yuatvv 

MIL Bt*'>'J^^7A^D ?h^77^- (5/U*y;W, 
A^>/IH^=3/1~1/1) fccfcOfiMKb; (4.8 g) *«JtfiH#£ 

UT#fco 

20 'H-NHR (400 MHz, CDCl 3 )<5ppm 13.21 (s, 1H), 8.33 (s, 1H), 5.96 (d, J = 5.0 
Hz, 1H), 5.30-5.32 On, 1H) ., 4.46-4.45 (m, 1H), 4.04-3.98 (m, 1H), 3.98-3 
.96 (m, 1H), 3.72-3. 69 (m, 1H), 0.93 (s, 9H), 0.83 (s, 9H), 0.77 (s, 9H), 
0.13 (s, 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s, 3H), -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (ESI+) 689 (MHl, 76%). 
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2 2 

2 \ 3', 5 , -hu-o-[tert-7^;K^^^;i/)vu;i/]-ryv> 

1 0 

JT'^oh Jp%res 

HO TBSO^ 

(-)--f (22.7 g) CON, N-^fJV*M75 H (600 mL) MtCte 

rt-7*^;i/^^^;i/^DPv^> (76.6 g) <M 5 ?V-)\> (69. 3 g) £jta;L, £ 
. CAc«?:25 c CT18B#K^bfeo SiS«»$iq^T^ D P»AftfcH£fT& 

, AW>/lilf^= 3/l~^PP^A/^^/-;i/- 10/1) t^Dilt 
T> *H©@#)tl(50.2 g)£#£ 0 

■H NMR (400 MHz, CDC1 3 ) <5ppm 8.24 (s, 1H), 8.11 (s, IH), 6.01 (d, J = 5.0 
Hz, 1H), 4.51-4.49 (m, 1H) , 4.31-4.29 (m, 1H), 4.14-4.12 (m, 1H), 4.02-3 
.98 (m, 1H), 3.81-3.78 On, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.81 (s, 9H), 
0.15 (s, 3H), 0.14 (s, 3H), 0.10 (s, 3H), 0.09 (s, 3H), -0.01 (s,3H), -0.1 
8 (s, 3H). 

MS (ESI+) 611 (MHl, 100%). 
2 3 

2', 3', 5'-hU-0-[tert-7^;K^^5 1 ;i/)>'U;W-l-^^;i/-2-hU7;^P 
/^-8-7*P^yy> 
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>-Br 



'^OTBS 



,.\\\OTBS 



. gm^m^Ts 2', 3', 5'-h^-0-[teTt-^)V(^^)V)^))V]-\-^)l- 
2-hV7)\/*n^)M J ; y> (883 rag) (Dfb7tFD77> (20 mL) « 
\Z, OW, tert-7^'J^C7A(1.50M^>^>» 2. 6 mDZfy-o < OfitT 
5 LT1.5P#F*M$Lfc 0 -TS'Ct^LTl^-^^P^-l.l^J-^h^^^nx 
?y (617 /z L) ©fh7kHD77> (2 mL) ^£*3>o < D?TFLT 1 mm 

mD %m^frzfcfomm%n&mmv, mmzmwmwk ooo mD &ip^.. 

, ftSlfjl/ (80 mL) (CT2[HlttttiLfc. tSI^I/JclSt h U 



10 , MffMLTffl£j» (981 mg) gitf?BmT> ( 

981 mg) CON, N-y^?J^M75 H (15 mL) Mt^K*^ h U (6 
2 mg) *iP^T25t:T30^Wlt#Lfc^> 3^7^^)l (404 /iL) £?|fTL-T25 

"CT^^Lfco mmikTy^-o^mm (2 mD m^^sMi 



15 2m^mLrc 9 mmmzwmwii-hvv&Ti&m. ?>mk, meemltm£ 

*7^n7K^7 7^- (v'U^k -\^+f->/Mx^;i/= 200/1-10/1) 
TMLTS^tl (398 mg) £#fc„ 

'H NMR (300 MHz, CDC1 3 ) <5ppm 6.02 (d, J = 6. 9 Hz, 1H), 5.20 (dd, J = 4.4, 
7.0Hz, 1H), 4.35-4.34 (m, 1H), 4. 08-4. 03 (m, 1H), 3.91-3.84 (m, 1H) , 3.7 
20 9 (s, 3H), 3.73-3.65 (m, 1H) , 0.96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15--0.O2 (m, 12H), -0.08 (s, 3H), -0.34 (s, 3H). 
MS (ESI+) 771 (MHl, 81%). 



mil, mmzmmmwyk (50 mD mmx^jv (50 mD \zx 



2 4 

25 2', 3', 5 , -hU-0-[tert-7'^K> ? ^^;W>'UJW-2-h'J7;i/^D^^'f J 



WO 2004/096806 PCT/JP2004/006104 

2 3 3 



9 S> 




/1M H (1.03 g) ©X^7-;i/ (15 mL) ®mz, 2ia*%^-hU'>AXh=lrv 
5 hVX^y-Jl/M (15 mL) ^(0o< 0ttl^T25 < CT30^Wit#bfe o h 
'J7MDS|I^ (4.8 mL) < 80 < CT8B#F B 11lPii^Lfc 

„ 25°Ct^4P^ HJ&«£2N«T**nbT, pH5tMbfd£. 

a#7K^iip^TpH8iL/co sjSM^Mra*L, ^MxrmmLtzmw^m 

]fcb, h;i/X>T^Lfc„ +#KMJ£l£^£fToTffi£^ (0.93 g) *ntCo 
10 (0.93 g)' CDN, N-^^?;!/*M75 H (20 mL) 

(2.26 g) , tert-7^;i^3Ml^nD^> (2.50 g)., 
4- (y^^75/) tfUv> (100 mg) »X.T25 < CT«M^L^Co ^JS« 
£MJ£^*b, t&MW7.R (80 mL) £#P*.TMX3Ml/ (80 mL) £T2|Htt 

15 > mzmmZN, N-y^^MMTSF (20 mL) jg&fcU -fS^/-;P 
(2.26 g) , tert-7^^^;i/^PD->^> (2.50 g) , 4- (^^;l/75/ 
) fcf'J^> (100 ig) ^iP^.T25'C-e«^T^^<i:^l9?IL?fco RJ»$£ 
M)£W£b, flSfUfilTzk (80 mL) £iP;lT»X^;i/ (80 mL) (CT2|Httl±J 

20 A^7D7h^77^- (5>U^y>, ^PD^;PA/^^y-;l/ = 100/1-25/1) 
«IT@W* (1.83 g) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 8.37 (s, 1H), 5.99 (d, J = 4.4 Hz, 1H), 4.54 
(t, J = 4.2 Hz, 1H), 4.31 (t, J = 4.2 Hz, 1H), 4.16-4.15 (m, 1H), 4.06-4. 
01 On, 1H), 3. 83-3.78 (m, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.83 (s, 9H), 0 
25 .17-0.07 (m, 12H), 0.00 (s, 3H), -0.15 (s, 3H). 
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MS (ESI+) 679 (M + +l, 100%). 
2 5 

8 -7*0 =e- 7 -( 2 -7 dd^>^w - 1 ^;i/-2- h u 7 jwjTp 1 , 7 -7 t 

5 KO-6H-7*U ■>-&-•*> 




HN 




a. 



o , 
I J! /^Br 

###|2 6<Dfc&m (530 mg) .fcHJ8JMfebT, #%0>J 1 4 fclflfllO^flrC 
J$£&jttU MCDi^tt (61 mg) *&&mfotLTmco 
l H NMR (400 MHz, CDC1 3 ) Sppm 7.44 (d, J - 7. 9 Hz, IB), 7.26 (t, J = 8.5 H 
10 z, 1H), 7.16 (t, J - 7.6 Hz, 1H), 6.50 (t, J = 7-6 Hz, 1H), 5.81 (s, 2H), 
3.72 (s, 3H). " . 

MS (ES1+) 423 (MHl, 46%). 

2 6 

15 8-7*n ; E-7-(2-^aD^>yJl/)-2-hU7Mn/5 : il/-l ) 7-ytKn-6H- 
7'U>-6-^> 





° r 0 i 

. ^mUHmT, 7 - ( 2 p P ^ y - 1 ^;W2- h U 7 Jk* p ^ ¥)V- 1 , 
7-7fc Fn-6H-7°U>-6-^-> (4.80 g) ©fh7k>*D77> (300 mL) 
20 III:, 0t:T> tert-75 : -;i'U^7A(1.49M^>^>M ) 29.4 mL) £^o< 
DiD^L 2Bt»bfc„ ^^-10^1,2-^^^-1,1, 2, 2-r> 5 7MDI^ 
> (6.37 mL) ^»P^T, 0 t CT3B#^jf^L^. ^f5^StilPlf7K 

&iD*Txh?kFn75>*fcffi«SU ^x^x-^raftif Lfco *&Jfi& 
*iP*.TBfcttfcUT\ ^nn*M (100 mL) £T3 HUfttHLfc. 
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*7A^DYh^77^- (->'J#^>, ^7PP7}nJ1/A/I^ = 100/1-25/1) T 
«LTgW#l (1.11 g) 

■H NMR (400 MHz, DMS0-d 6 ) <5ppm 7.55 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7. 6 
.5 Hz, 1H), 7.29-7.25 (m, 1H), 6.65 (d, J = 7. 7 Hz, 1H), 5.69 (s, 2H), 3.34 
(s, 1H). 

MS (ESH) 409 (M + +l, 14%) . 



10 7 -( 2 D P ^ y-JM -1-7 5^-2- h'j7Mn^ 1 , 7 -v 5 h H P- 6 H- 



S*f?lim~K 4-75 7-1- (2-7DP^>y;W - 5— f$^V-;i/^ 
H (5.01 g) , h'J7MD7t7SF (22.6 g) , MJ7MP« 
15 (1.54 mL) (DU-Sm*. mVXmmmWLtCo tm'&. yI?JH-fJl/ (5 
0 mL) ailO»lMU M^0#£3IfcL/co H#:(37-bh^HU;i/ 
. (25 mL) »;110MiDM^U fft&LTSlTOs'M 

(4.97 g), £6-fe@#:<hLTf#fc 0 
1 H NMR (400 MHz, DMS0-d 6 ) <5ppm 13.8 (s, 1H), 8.49 (s, 1H),.7.53 (d, J = 7 
20 .9 Hz, 1H), 7.36 (t, J = 7.9 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 6.90 (d, J 
= 7.6 Hz, 1H), 5.72 (s, 2H). 
MS (ESI+) 329 (M + +l, 50&). 

2 8 

25 4-757-1- (2-^PP^>v;|/) - 5— f §?Vr-)ViVV#*D-$. H 



###y 2 7 
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&%W2 9<Dit'&m (27.0 g) &ttJffiJK»tbT v Xltt (0>Rfc£WO9 9/0 3 

8 5 8^) \zimznfzb<DtmM(Djj&T*'&!$,*mmL, mmmmm (n.o g 

) ^e6l#it«. 
5 'H NMR (400 MHz, DMS0-d 6 ) <5ppm 7.50 (s, 1H), 7.44 (d, J = 7. 1 Hz, 1H), 7> 
30-7.24 (m, 2H), 6.77 (s, 2H), 6.61-6.59 (m, 1H), 5.51 (s, 2H), 5.22 (s, 2 
H). 

MS (ESI+) 251 01* +1. • 26%). 
10 ###12 9 



#fi3 0©|b-&ll (21.4 g) Z&m&MtLT, « (MtfWO9 9/0 3 
1"5 8 5 8#) t|B«$nfct)©i:^O^T^SIIJgL, (27.4 g 

) *&mfctbxnit. 

'H NMR (400 MHz, DMSO-d 6 ) <Sppm 9.25 (s, 1H), 8.18 (s, 1H), 8.00 (d, J = 7 
.4 Hz, 1H), 7.95 (s, 1H), 7.60-7.49 (m, 6H), 7.37-7.32 (m, 2H), 6.62 (d, J 
= 7.3 Hz, 1H), 5.74 (s, 2H). 
20 MS (ESI+) 339 (MHl, 55W. 
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il 3 0 





4-75y-T5^/-;!/-5-^;^it5 H (32.6 g) Z&mMtLT, 

5. » (wo9 9/0 3 8 5 8^) iztmzntc botmM^&r&j&zmnv, 
mmoB^ (39.9 g) ttBwwthxmtc* 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm 13.0 (s, 1H), 9.17 (s, 1H), 8.00-7.98 (m, 
2H), 7.83 (s, 1H), 7.73 (s, 1H), 7.66 (s, 1H), 7.56-7.51 On, 3H). 

1.0 Mt&M 1 6 

8-[(3R)-3-T5 J tMU v>-l~Y Jl/]-7-(2-7 p 0^>yJV)-l-^f Jh2-7iy 
^y-U-yt H p-6H-7°'J >-6-:t> 



tert-7^ {(3R)-l-[7-(2-^DP^>^;i/)-l-^^;i/-6-^V-2-7a:y^ 
15 ->-6, 7-^h Hn-1H-7°U >-8--f ;W bf^U ^> r 3-^;i/}^;i//t^- h (4. 30 g)<D 
1, 4-^^-y->M (20 mL) t4Nil/l, 4-^^>»«t (30 m 
L) 25 < CT4B#K»tfe 0 3lfi£fcMnfi#7.K(100 mU^Jn*., 

TJWJtttU 4mD*;UA(50 mL)T?2Mfflbfc.. WM£&7K«v-HJ 
5m 5*S«B6«*BLT«jB©BW* (3. 55 g) £#fc. 
20 'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 44-7. 38 (m, 3H), 7.28-7.16 (m 5H), 6.82 (d 
, J=7.1Hz, 1H), 5.52-5. 50 (m, 2H), 3.63 (s, 3H), 3.39-3.36 (m, 1H), 3.27- 
3.23 (m, 1H), 2.92-2.85 (m, 2H), 2.69-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.6 
5-1.55 (m, 2H), 1.23-1.21 (m, 1H) 
MS (ESI+) 465 (MHl, 35« . 
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XT 
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mmm 1 7 

'H NMR(300MHz, CDC1 3 ) <5 ppm 7. 42-7.39 On, 1H), 7.22-7.16 (m, 2H), 6.83-6.7 
4- (m, 3H), 6.65 (dd, J=2.4, 8.2 Hz, 1H), 6.00 (s, 2H), 5.51-5.50 (m, 2H), 
5 3.60 (s, 3H), 3.39-3. 24 (m, 1H), 3.28-3.24 On, 1H), 2.92-2.85 (m, 2H), 2.6 
9-2.62 On, 1H), 1.84-1.82 On, 1H), 1.65-1. 52 On, 2H), 1.25-1.19 (m, 1H). 
MS (ESI+) 509 CM* +1. 34*) . 

mmm is 

'H NMR(300MHz, CDC1 3 ) <5ppi 8. 56-8. 51 On, 2H), 7.68-7.65 On, 1H) , 7.43-7.3 
10 6 On, 2H), 7.23-7.19 On, 2H), 6.84-6.81 (m, 1H), 5.52-5.51 (m, 2H), 3.65 ( 
s, 3H), 3.40-3.36 (m, 1H), 3.26-3.24 (m, 1H), 3.89-3.86 On, 2H), 2.70-2.63 

(m, 1H), 1.85-1. 83 On, 1H), 1.60-1.58 (m, 2H), 1.25-1.18 On,' 1H). 
MS (ESI+) 466 (MHl, U%) . 

mmm 1 9 

15 'H NMR (300MHz, CDCI 3 ) Sppm 7. 42-7. 34 On, 3H), 7. 23-7.01 (m, 9H), 6.82 (d, 
J=7. 1Hz, 1H), 5.52-5.51 On, 2H), 3.62 (s, 3H), 3.40-3.37 On, 1H), 3.26-3. 

24 (m, 1H), 2.93-2.87 On, 2H), 2.69-2.63 (m, 1H), 1.86-1.84 (in, 1H), 1.66- 

1.58 Off, 2H), 1.21-1.18 On, 1H). 

MS (ES I +) 557 (MHl, 20%) . 
20 mMffl 2 0 

' 'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 36 (m, 3H), 7.20-7.17 On, 4H), 6.87-6.8 
2 On, 1H), 5.55-5.50 (in, 2H), 3.62 (s, 3H), 3.42-3. 37 On, 1H), 3.32-3.27 ( 

• m, 1H), 2.93-2.88 On, 2H), 2.65 (dd, J=8. 8, 12.2Hz, 1H), 1.72-1.66 On, 1H) 
, 1.64-1.51 On, 2H), 1.26-1.21 On, 1H). 

25 MS (ESI+) 499 (M + +l, 100%) . 

mmm 21 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 40 (in, 1H), 7.27-7.20 On, 4H), 7.12-7.0 
9 On, 2H), 6.80 (d, J=7. 4 Hz, 1H), 5.57-5.50 On, 2H), 3. 62 (s, 3H), 3.42-3 
.37 On, 1H), 3.30-3.25 On, 1H), 2.93-2.88 On, 2H), 2.65 (dd, J=8. 8, 12.2Hz 
30 , 1H), 1.90-1.85 On, 1H), 1.71-1.66 On, 2H), 1.26-1.21 On, 1H). 
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MS (ESI+) 483 (MHl, 100%) . 

mmm2 2 

•H NMR (300MHz, CDC 1 3 ) 5 ppra 7. 42-7. 39 (m, 1H), 7.23-7.13 (m, 6H), 6. 86-6.8 
3 (m, 1H), 5.51-5.50 On, 2H), 3.65 (s, 3H), 3.38-3.35 (m, 1H), 3.27-3.23 ( 
.5 m, 1H), 2.91-2.84 (m, 2H), 2.68-2.61 (m, 1H), 2.21 (s, 3H), 1.85-1.83 On, 
1H), 1.66-1.52 (m, 2H), 1.22-1. 20 (m, 1H). 
MS (ESI+) 479 (MHl, 29%) . 

mmm 2 3 

•H NMR (300MHz, CDC1 3 ) <5 ppra 7. 42-7. 39 (m, 1H), 7. 31-7. 16 (m, 3H), 7. 07-7.0 
10 0 (m, 3H), 6.82 (d, J=7. 1Hz, 1H), 5. 52-5.50 (m, 2H), 3.61 (s, 3H), 3.39-3 
.34 (i, 1H), 3.27-3.23 (m, 1H), 2.92-2.84 (m, 2H), 2.69-2.62 (m, 1H), 2.37 

(s, 3H), 1.84-1.82 (in, 1H), 1. 65-1.57 (m, 2H), 1.22-1.18 (m, 1H). 
MS (ESI+) 479 (MHl, 30%) . 

mmm 2 4 

15 'H NMR (300MHz, CDC1 3 ) <5ppm 7. 43-7. 40 (m, 1H), 7.27-7.16 (m, 6H), 6.82 (d, 
J-7.3Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.62 (s, 3H 
), 3.40-3.36 (m, 1H), 3.29-3.25 (m, 1H), 2.94-2.84 (m, 2H), 2.69-2.62 (m, 
1H), 2.36 (s, 3H), 1.85-1.83 (m, 1H), 1.68-1.53 (m, 2H), 1.26-1.18 (m, 1H) 

20 MS (ESI+) 549 (MHl, 33%) . 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 44-7. 35. On, 2H), 7.25-7.19 (m,- 2H), 7.11-7.0 
9 (m, 2H), 7.04-7.00 (m, 1H), 6.90-6.88 (m, 1H), 5.60-5.59 (m, 2H), 3.85 ( 
s, 3H), 3.49-3.47 (m, 1H), 3.48 (s, 3H), 3.35-3.33 (in, 1H), 3.00-2.91 On, 
25 2H), 2.76-2.69 On, 1H), 1.90-1. 88 On, 1H), 1.69-1.63 (m, 2H), 1.27-1.25 On 
, 1H). 

MS (ESH) 479 (MHl, 31%) . 

mmm2% 

'H NMR(400MHz, DMS0-d 6 ) 5ppm 7.44-7.39 On, 3H), 7.26-7.21 On, 3H), 7.14-7 
30 . 09 On, 2H), 6.70-6.65 On, 1H), 5.31 (s, 2H), 4.79 (s, 2H), 4.06 (q, J=7. 1 
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Hz, 2H), 3.23-3.17 (in, 1H), 3.70-3.65 (m, 1H), 2.31-2.56 (i, IB), 2.40-2.2 
2 (m, 2H), 1. 68-1.63 (m, 1H), 1.50-1.45 (m, 1H), 1.33-1.28 (m, 2H), 1.08 ( 
t, J=7. 1 Hz, 3H). 
MS (ESI+) 537 (MHl, 100%) . 

.5 mmm2 7 

'H NMR (400MHz, DMS0-d 6 ) <5 ppra 7. 57-7. 52 (m, 3H), 7.41-7.36 (m, 3H), 7.26-7 
.21 (ra, 2H), 6.88-6. 82 (m, 1H), 5.46 (s, 2H), 4.82 (s, 2H), 3. 59-3.54 (m, 
1H), 3.18-3.13 (m, 1H), 3! 14-3. 09 (m, 2H), 2.92-2.87 (m, 1H), 1.97-1.92 (m 
, 1H), 1.77-1.72 (m, 1H), 1. 55-1.50 (m, 2H). 
10 MS (ESI+) 509 (MHl, 100%) . 

mmm2 8 

'H NMR(300MHz, DMSO-d 6 ) <5ppm7.51 (d, J=7.7Hz, 1H), 7. 36-7. 25 (m, 2H), 6. 
87-6.81 (m, 1H), 5.53 (s, 2H), 3.68-3.66 (m, 1H), 3.31-3.29 (m, 1H), 3.18- 
3.11 (m, 2H), 2.85-2.83 (m, 1H), 1.95-1.93 (m, 1H), 1.73-1.71 (m, 1H), 1.5 
15 6-1.52 (m, 2H). 

MS (ESI+) 403 (MHl, 100%) . 

mmm 2 9 

'H NMR(400MHz, CD 3 0D) dppm 8. 29-8. 24 (m, 1H), 7.89-7.84 (m, 2H), 7.60-7.5 
5 (m, 1H), 7. 55-7.50 (m, 1H), 7.35 (d, J=7.8Hz, 1H), 7.22-7.17 (m, 2H), 8. 
20 0 (d, J=8.0Hz, 1H), 5.52 (s, 2H), 5.12 (s, 2H), 3.71-3.66 (m, 1H), 3.43-3. 
38 (m, 2H), 3.20-3.15 (m, 1H), 2.95-2.90 (m, 1H), 2.05-2.00 (m, 1H), 1.73- 
1.68 (m, 1H), 1.57-1.52 (m, 2H). 
MS (ESI+) 518 (MHl, 100%) . 

mmm 3 0 

25 'H NMR (400MHz, CD 3 0D) 6 ppra 7. 42-7. 37 (m, 1H), 7.25-7.20 (m, 2H), 6.90-6.8 
5 (m, 1H), 5.54 (s, 2H), 5.10 (s, 2H), 3.70-3.65 (m, 1H), 3.42-3.37 On, 1H 
), 3.20-3.15 (m, 2H), 2.98-2.93 (m, 1H), 2.05-2.00 (in, 1H), 1.77-1.72 (m, 
1H), 1.62-1.57 (m, 2H). 
MS (ESI+) 460 (MHl, 100%) . 

30 mmm 31 
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'H NMR(300MHz, CDC1 3 ) 6 ppm 8. 03-8. 01 On, 2H), 7.69-7.64 (m, IB), 7.53-7.3 
8 On, 3H), 7.26-7.21 (m, 2H), 6.89-6.87 (m, 1H), 5.60-5.59 (m, 2H), 3.56-3 
.54 (m, 1H), 3.52 (s, 3H), 3.32-3.30 (m, 1H), 2.99-2.95 (m, 2H), 2.83-2.76 
(m, 1H), 1.93-1.91 On, 1H), 1.67-1.60 (i, 2H), 1.27-1.25 On, 1H). 
. 5 MS (ESI+) 477 (M + +l, 100%) . 

mnm 32 

'H NMR (300MHz, CDC1 3 ) <5ppm8.63 (s, 1H), 8.05-7.96 On, 4H), 7.74-7.64 On, 
2H), 7.42-7. 39 On, 1H), 7.24-7.18 On, 2H), 6.72 (d, J=7. 5Hz, 1H), 5.54-5. 
53 On, 2H), 4.07 (s, 3H), 3.29-3.27 On, 1H), 3.16-3.14 (m, 1H), 2.83-2.81 
10 On, 2H), 2.66-2.59 On, 1H), 1.85-1.83 (in, 1H), 1.62-1.49 On, 2H), 1.20-1. 
18 On, 1H). 

MS (ESI+) 563 (M'+l, 100%) . 

mmm 3 3 

'H NMR (300MHz, CDC1 3 ) 5 ppm 8. 13 (s, 1H), 7.92-7.83 On, 3H), 7.67-7.64 On, 
15 1H), 7.59-7.50 On, 2H), 7.41-7.38 On, 1H), 7.24-7.14 On,. 2H), 6.76 (d, J= 
7.4Hz, 1H), 5.51-5.50 On, 2H), 3.69 (s, 3H) , 3.31-3.28 (m, 1H), 3.20-3.16 
On, 1H), 2.86-2.82 On, 2H), 2.63-2.56 On, 1H), 1.79-1.77 On, 1H), 1.61-1.4 
8 On, 2H), 1.17-1.15 On, 1H). 
MS (ESH) 531 (MHl, 37%) . 

20 mmms4 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 45-7. 42 On, 1H), 7.29-7.18 On, 2H), 6.77 (d, 
1=6. 1Hz, 1H), 5.57 (s, 2H), 3.78 (s, 3H), 3.53-3.48 (m, 1H), 3.42-3.38 (in 
, 1H), 3.03-2.89 On, 2H), 2.78-2.71 (m, 1H), 1.90-1.88 On, 1H), 1.71-1.60 
On, 2H), 1.26-1.24 On, 1H). 
25 MS (ESI+) 398 (M + +l, 100%) . 

mmm 35 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7.42 (d, J=7.5Hz, 1H), 7.24-7.17 On, 2H), 6.80 
(d, J=7.4Hz, 1H), 5.60-5.59 On, 2H), 3.70 (s, 3H), 3.50-3.46 On, 1H), 3.3 
9-3.35 On, 1H), 3.01-2.93 On, 2H), 2.77 (s, 3H), 2.76-2.74 On, 1H), 1.90-1 
30 .88 (m, 1H), 1.71-1.63 On, 2H), 1.26-1.24 On, 1H). 
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MS (BSI+) 415 (MHl, 100%) . 
.MOTS 6 

'H NMR (300MHz, CDC1 3 ) <5ppm 7. 42-7. 39 (m, 1H), 7.24-7.15 On, 2H), 6.81 (d, 
1=7. 1Hz, 1H), 5.53-5.51 (i, 2H), 3.53 (s, 3H), 3.45-3.40 (i, IH), 3.33-3. 
. 5 29 (in, 1H), 2.97-2.88 (m, 2H) , 2.74-2.70 (m, 1H), 2. 68 (s, 3H), 1.87-1.85 
(m, 1H), 1.69-1.61 (m, 2H), 1.26-1.24 (m, 1H). 
MS (ESI+) 415 (MHl, 100%) . 

mmm 37 

'H NMR(300MHz, CDC1 3 ) <5ppm 7. 45-7.42 (m, 1H), 7.27-7.19 (m, 2H), 6.79 (d, 
10 J=7.3Hz, 1H), 5. 59-5.58 (m, 2H), 3.89 (s, 3H), 3.56 (s, 3H), 3.49-3.45 (m 
, 1H), 3.39-3.35 (m, 1H), 3.01-2.94 (m, 2H), 2.78-2.71 (i, 1H), 1.89-1.91 
(m, IH), 1.73-1.63 (m, 2H), 1.26-1.24 (m, 1H). 
MS (ESI+) 451 (MHl, 100%) . 

mmm 3 s 

15 'H NMR(300MHz, CDC1 3 ) <5ppm 8. 07-8. 04 (m, 2H), 7.77-7.72 (in, 1H), 7.65-7.6 
0 (m, 2H), 7.43-7.40 (m, IH), 7.24-7.18 (in, 2H), 6.73 (d, J=7.3Hz, 1H), 5. 
56-5.55 (m, 2H), 4.04 (s, 3H), 3.34-3.32 (m, IH), 3.22-3.20 (m, IH), 2.88- 
2.86 (m, 2H), 2.67-2.61 (m, IH), 1.88-1.86 (m, IH), 1.71-1.55 (m, 2H), 1. 
26-1.24 (m, IH). 

20 MS (ESI+) 513 (MHl, 100%) . 

mmm 3 9 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 64-7. 61 (m, 2H), 7. 46-7. 38 (m, 4H), 7.23-7.1 
3 (m, 2H), 6.75 (d, J=7.3Hz, IH), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.35-3. 
31 (m, IH), 3.23-3.19 (m, IH), 2.89-2.83 (m, 2H), 2.66-2. 59 (m, IH), 1.8 
25 2-1.80 (m, IH), 1. 64-1.55 (m, 2H), 1.20-1.18 (m, IH). . 
MS (ES I +) 481 (MHl, 25%) . 

mm&H o 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 44-7. 41 (m, IH), 7.25-7.19 (m, 2H), 7.10-7.0 
9 (m, 2H), 6.88-6.86 (in, IH), 6.36-6.34 (in, 2H), 5.5.6 (s, 2H), 3.50 (s, 3H 
30 ), 3.42-3.34 (m, 2H), 2. 97-2.94 (m, 2H), 2.79-2.72 (m, IH), 1.82-1.62 (m, 
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3H), 1.26-1.21 (m, 1H). 

MS (ESI+) 438 (MHl, 10058) . 

i»i4i 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, IB), 7.24-7.19 On, 2H), 6.87-6.8 
.5 5 On, 1H), 5.54 (s, 2H), 3.68-3.62 (m, 2H), 3.53 (s, 3H), 3.46-3.43 (m, 1H 
), 3.31-3.30 (m, 1H), 2. 94-2. 91 On, 2H), 2.73-2.69 (m, 1H), 2.61-2.56 (m, 
2H), 2.27-2.23 (m, 2H), 1.87-1.85 (m, 1H), 1.68-1.58 (m, 2H), 1.26-1.24 (m 
, 1H). 

MS (ESI+) 456 (MHl, 100%) 



10 mMM4 2 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 97-7. 93 (m, 1H), 7.88-7.87 (m, 1H), 7.53-7.3 
9 (m, 3H), 7.24-7.17 (m, 2H), 6. 83 (d, J=7. 0Hz, 1H), 5.55 (d, J=l 7.1Hz, 1 
H), 5.48 (d, J=l 7.1Hz, 1H), 3.92 (s, 3H), 3.64 (s, 3H), 3.39-3.34 (m, 1H), 
3.24-3. 22 (m, 1H), 2.91-2.85 (m, 2H), 2.70-2. 62 (m, 1H), 1.84-1.82 (m, 1H 
15 ), 1.60-1.56 (m, 2H), 1.23-1.21 (in, 1H). 
MS (ESI+) 523 (MHl, 29%) . 

mmm4 3 

'H NMR (300MHz, DMSO-d,)" <5 ppm 7.92-7.85 (m, 2H), 7.66-7.51 (m, 3H), 7.35-7 
.26 (m, 2H), 6.79 (d, J=6.1Hz, 1H), 5.46 (s, 2H), 3.57 (s, 3H), 3.46-3.27 
20 (m, 2H), 3.11-3.04 (m, 2H), 2. 89-2.79 (m, 1H), 1.92-1.90 (m, 1H), 1.69-1.4 
5 (m, 3H). 

MS (ESH) 509 (MHl, 56%) . 

,'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 97-7. 95 (m, 1H), 7.86 (d, J=2.2Hz,lH), 7.52- 
25 7.40 (ra, 3H), 7.24-7.17 On, 2H), 6.83 (d, J=7. 1Hz, 1H), 5.52-5.51 (m, 2H), 
4.39 (dd, J=7.1, 14.3Hz, 2H), 3.64 (s,. 3H), 3.39-3.35 On, 1H), 3.25-3.23 

(m, 1H), 2. 92-2.84 (m, 2H), 2.68-2.61 (m, 1H), 1.85-1.83 (m, 1H), 1.65-1.5 

7 (m, 2H), 1.40 (t, J=7. 1Hz 3H), 1.22-1.20 (m, 1H). 

MS (ESI+) 537 (MHl, 23%) . 
30 5 
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l H NMR(300MHz, CDC1 3 ) <5 ppm 7.46-7. 40 On, 2H), 7.24-7.13 (m, 5H), 6.83 (d, 
J=7.3Hz, 1H), 5.52-5.51 (m, . 2H), 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.30-3.2 
5 (in, 1H), 2.93-2.86 (m, 2H), 2.69-2.62 (m, 1H), 1.85-1. 83 (m, 1H), 1.66-1 
.58 (m, 2H), 1. 23-1.20 (m, 1H). 
. 5 MS (ESI+) 549 (MHl, 33*0 . 
»4 6 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 43-7. 18 (m, 7H), 6.87-6.84 (m, 1H), 5.54 (d, 
J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.64 (s, 3H), 3.39-3.35 (m, 1H), 3. 
28-3.24 (m, 1H), 2.91-2.84 (m, 2H), 2.68-2.61 (m, 1H), 1.85-1.83 (m, 1H), 
10 1.65-1.57 (m, 2H), 1.25-1.20 (m, 1H). 
MS (ESII) 549 (MHl, 31%) . 
mMM4 7 

'H NMR(300MHz, CDC1 3 ) a ppm 7. 59-7. 51 (m, 4H), 7.43-7.40 (m, 1H), 7.24-7.1 
7 (m, 2H), 6.82 (d,J=7.1Hz, 1H), 5.55 (d, J=17.6Hz, 1H), 5.48 (d, J=17.6Hz 
15 , 1H), 3.63 (s, 3H), 3.40-3. 37 (m, 1H), 3.30-3.25 (m, 1H), 2.93-2.86 (m, 2. 
H), 2.71-2.63 (m, 1H), 1. 84-1.52 (m, 3H), 1.23-1.19 (m, 1H). 
MS (ESI+) 490 (MHl, 54%) . 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 43-7. 33 (m, 2H), 7.24-7.16 (m, 1H), 7.05-6.9 
20 6 (m, 3H), 6.83-6.80 (m, 2H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.29-3.25 (m, 1H), 2.94-2.85 (m, 2H), 
2.69-2.63 (m, 1H), 1.86-1.84 On, 1H), 1.67-1. 55 (m, 2H), 1.25-1.18 (m, 1H 
). 

MS (ESI+) 483 (MHl, 85%) . 

25 mnm4 9 

'H NMR(300MHz, CDC1 3 ) 6ppm 7. 42-7. 39 (m, 1H), 7.32-7.16 On, 3H), 6.84-6.7 
5 (m, 4H), 5.54 (d, J=17.2Hz, 1H), 5.48 (d, J=17.2Hz, 1H), 3.81 (s, 3H), 3 
.62 (s, 3H), 3.39-3.35 (m, 1H), 3. 28-3. 23. (m, 1H), 2.92-2.84 (m, 2H), 2.6 
9-2.62 (in, 1H), 1.84-1.82 (m, 1H), 1.65-1.58 (m, 2H), 1.22-1. 20 (m, IH). 
30 MS (ESI+) 495 (MHl, 57%) . 
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■H NMR (300MHz, CDC1 3 ) <5 ppm 7.42-7.39 On, .IB), 7.23-7.16 (m, 2H), 6.85-6.8 
1 On, 1H), 6.38 (s, 2H), 6.37 (s, 1H), 5.54 (d, J=17.1Hz, 1H), 5.48 (d, J= 
17.1Hz, 1H), 3.78 (s, 6H), 3.60 (s, 3H), 3.40-3.36 (m, 1H), 3.29-3.24 (m, 
,5 1H), 2.93-2.84 (in, 2H), 2. 69-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.67-1.58 (m 
, 2H), 1.26-1.18 On, 1H). 
MS (ESI+) .525 (MHl, 59*) . 

mmm 5 1 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 On, 1H), 7.31-7.16 (m, 3H), 6.84-6.7 
10 1 (m, 4H), 5.54 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.87-3.83 (m, 4 

H), 3.61 (s, 3H), 3.39-3.36 (in, 1H), 3.28-3.24 (m, 1H), 3.19-3.16 (m, 4H), 
2.92-2. 84 (m, 2H), 2.68-2.61 (m, 1H), 1.84-1.82 (m, 1H), 1.65-1.52 (m, 2H 

), 1.21-1.18 (m, 1H). 

MS (ESH) 550 (M + +l, 2690 . 
15 mt&M5 2 

'H NMR (300MHz, CDC1 3 ) 5 ppm 7. 42-7. 38 On, 1H), 7.23-7.18 On, 4H), 6.99-6.94 
On, 2H), 6.84-6.83 On, 1H), 5.54 (d, J=18.1Hz, 1H), 5.47 (d, 7=1 8.1Hz, 
1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.38-3.34 On, 1H), 3.26-3.22 On ,1H), 

2.90- 2.83 On, 2H), 2.67-2.60 On, 1H), 1.85-1. 82 On, 1H), 1.65-1.52 (m, 
20 2H), 1.25-1.18 (m, 1H). 

MS (ESH) 495 (M + +l, 100*) . 

mmm 53 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 38 (m, 1H), 7.23-7.12 On, 4H), 6.93-6.89 

(m, 2H), 6.83-6.80 On, 1H), 5.54 (d, J=17.4Hz, 1H), 5.47 (d, J=17.4Hz, 

25 1H), 3.82 (s, 3H), 3.61 (s, 3H), 3.38-3.34 On, 1H), 3.25-3.21 (m, 1H), 

2.91- 2.84 On, 2H), 2.68-2.61 On, 1H), 1.85-1.82 (m, 1H), 1.65-1.44 On, 
2H), 1.26-1.21 On, 1H). 

MS (ESH) 495 (M + H, 100X) . 

mmm 5 4 

30 'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 54-7. 50 On, 2H), 7.48-7.47 (m, 2H), 7.41 (dd, 
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1=1.5, 7.8Hz, 1H), 7.28-7.18 tin, 2H), 6.82 (dd, J=l. 3, 7.3Hz, 1H), 5.51 
(m, 2H), 3.64 (s, 3H), 3.41-3.37 (m, 1H), 3.27-3.24 (m, 1H), .2. 91-2. 85 (m, 
2H), 2.66 (dd, J=9. 0, 12. 1Hz, 1H), 1.68-1. 53 (m, 3H), 1.22-1.19 (m, 1H). 
MS (ESI+) 533 (M + +l, 100%) . 

.5 mmmss 

l H NMR (400MHz, CDC 1 3 ) <5ppm 7. 42-7. 40 (i, 1H), 7.26-7.18 (m, 2H), 6.88-6.74 
(m, 4H), 5.51-5.50 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 
3. 39-3. 36 tin, 1H), 3.27-3.24 (m, 1H), 2.91-2.85 (m, 2H), 2. 68-2.63 (m, 
1H), 1.88-1.84 (m, 1H), 1.68-1.56 tin, 2H), 1.21-1.19 (in, 1H). 
10 MS (ESI+) 525 (MHl, 100%) . 

mmm 5 6 

■H NMR (400MHz, CDC1 3 ) <5ppm7.37 (dd, J=1.6, 7. 8Hz, 1H), 7.27-7.16 (m, 3H), 

6.81-6.77 (m, 4H), 5.52-5.42 (m, 2H), 4.11-4.09 (ra, 2H), 3. 74-3. 71 . (m, 

2H), 3.58 (s, 3H), 3.43. (s, 3H), 3.45-3.38 (m, 1H), 3.25-3.15 (m, 1H), 

15 2.87-2.84 (in, 2H), 2.68-2.63 (m, 1H), 1.86-1. 82 (m, 1H), 1.63-1.58 (m, 
1H), 1.58-1.51 (m, 1H), 1.22-1.18 (in, 1H). 

MS (ESI+) 53.9 (M*+l, 100%) . 

mmm 57 

'H NMR (400MHz, CDC1 3 ) <5ppm8.06 (dd, 1=1.6, 7. 8Hz, 1H), 7. 61-7.60 (in, 1H), 
20 7.40 (dd, J=1.7, 7.7Hz, 1H), 7.36-7.32 (m, 1H), 7.23-7.19 (m, 3H), 6.84 
(dd, 1=1.6, 7.2Hz, 1H), 5.55-5.45 (in,' 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3.50 On, 1H), 3.23-3.20 tin, 1H), 2.89-2.82 tin, 2H), 2.68-2. 63 tin, 
1H), 1.87-1. 82 tin, 1H), 1.63-1.56 tin, 2H), 1.25-1.18 tin, 1H). 
MS (ESI+) 523 (MHl, 100%) . 

25 mmm 5 8 

'H NMR (400MHz, CDC1 3 ) <5 ppm 8. 12-8. 09 tin, 2H), 7.41 (dd, J=1.5, 7.8Hz, 1H), 

7.33-7.31 tin, 2H), 7.24-7.19 tin, 2H), 6.83-6.82 tin, 1H), 5.55-5.46 (in, 

2H), 3.94.(s, 3H), 3.63 (s, 3H), 3.40-3.37 (in, 1H), 3.28-3.25 tin, 1H), 

2.91-2.85 tin, 2H), 2.69-2.63 tin, 1H), 2.27-1.85 (m, 1H), 1.67-1.43 tin, 
30 2H), 1.21-1.19 tin, 1H). 
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MS (BSI+) 523 (MHl, 100%) . 

mmm 5 9 

'H NMR(300MHz, CDC1 3 ) 5 ppm 7. 42-7. 39 (m, 1H), 7.23-7.16 On, 2H), 6.87-6.81 

(m, 2H), 6.76-6.66 (m, 2H), 5.51-5.49 (m, 2H), 4.26 (s, 4H), 3.67-3.36 (in, 

.5 1H), 3.59 (s, 3H), 3. 39-3. 35 (m, 1H), 3.28-3.23 (m, 1H), 2.92-2.88 (m, 

2H), 2.68-2. 61 *0n, IK), 1.85-1.82 (in, 1H), 1.65-1.45 (m, 2H), 1.26-1.21 
(in, 1H). 

MS (ESI+) 523 (M*+l, U%) . 

. 6 0 

10 'H NMR (300MHz, CDC1 3 ) <? ppm 7.43-7.40 (m, 1H), 7.27-7.16 (m, 6H), 6.82 (d, 
J=7,3Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.26 (s, 
3H), 3.40-3.36 (m, 1H), 3. 29-3. 25 (m, 1H), 2. 94-2. 84 (in, 2H), 2.69-2.62 
(m, 1H), 1.85-1.83 (in, 1H), 1.68-1.53 (m, 2H), 1.26-1.18 (m, 1H). 
MS (ESI+) 549 (M*+l, 3320 . 

15 mmmQi 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3H), 6.84-6.7 
4 (m, 4H), 5.57-5. 44 (m, 2H), 4.03 (dd, J=6.9, 13. 9Hz, 2H), 3.61 (s, 3H), 
3. 39-3.35 (m, 1H), 3.23-3.21 (in, 1H)„ 2.92-2.89 (m, 2H), 2.71-2.64 (m, 1H) 
', 1.84-1.81 (m, 1H), 1.67-1.57 (i, 2H), 1.41 (t, J=6.9Hz, 3H), 1.26-1.24 ( 
20 m, 1H). 

MS (ESI+) 509 (MHl, 12%) . 

nmm 6 2 

8- [ (3R) -3-7 5 J ¥A »J >-l~f )V\ -7- (2-7 y~J)V) -1-7 3MI/-2- 7x7 
25 7-^t FP-6H-7U >-6-^"> 

o P o 

NHBoc NH 2 
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'H NMR (300MHz, CDC1 3 ) <5ppi7.40 (t, J=7.9Hz, 2H), 7.27-7.08 (m, 6H), 6.70 
(d, J=7.5Hz, 1H3, 5.44 (d, J=16.3Hz, 1H), 5.35 (d, J=16.3Hz, 1H), 3.61 (s, 
3H), 3.39-3.36 (m, 1H), 3.29-3.24 (m, 1H), 2.92-2.82 (m, 2H), 2.71-2.63 
.5 (m, 1H), 2.37 (s, 3H), 1.85-1.81 On, 1H), 1. 65-1.53 (m, 2H), 1.27-1.21 (m, 
1H). 

MS (ESH) 445 (M + +l, 18%) . 

mmm 63 

10 8-[(3R)-3-T5 J tMU 5»-lH" ;W-7-(2-*^/P^>S>;WM-;Wlr2- (3-^ 
h*y7x7+y) -1,7-^t FD-6H-7°U >-6-^-> 





o o o o 




NHBoc NH 2 

mmm 1 6 tmmo^x\ 6 3 v^m* 

15 'H NMR (300MHz, CDC1 3 ) 6 ppi 7. 32-7. 12 (m, 4H), 6.83-6. 69 (i, 4H), 5.41-5.32 

(m, 2H), 3.81 (s, 3H), 3.59 (s, 3H), 3.40-3.29 (m, 2H), 2. 93-2.86 (in, 2H), 
2.71-2.64 (m, 1H), 2.37 (s, 3H), 1.88-1.85 (i, 1H), 1.65-1.43 (m, 2H), 
1.26-1.21 (m, 1H). 
MS (ESI+) 475 (M + +l, U%) 



20 



8- [ (3R) -3-7 5 J tf ^ U 9 J y-\ ~f )V\ -7- y *?)V) -1 -;* ^;l/-2- 7x7 
^v-l,7-vkFP-6H-"7°U>-6-^> 

o c Xj o c ;x) 

NHBoc NH 2 



WO 2004/096806 



PCT/JP2004/006104 



2 5 3 

tert-7*3MU {(3R)-l-[7-(2-^PP^>^;i/)-l-^^^-6-^-^y-2-7x/^ 
<>-6, T-yt FP-1H-7U >-%-^M tf^U v>-3-f K (0. 75 g) 

CD2-7°D/NV-;^^ (9.5 mL) \Z, MM (2N, 0.80 mL) £^Mn7L 85*01? 

. 5 f££^T^Il£>fc€rt) (625 mg) SSfi^tbT^fc. 

'H NMR (400MHz, DMS0-d 6 ) <5 ppm 8. 05-7. 95 (br, 3H), 7.53-7.47 (m, 3H),. 7.35- 
7.26 (m, 5H), 6.76 (d, J=6.3Hz, 1H), 5.43 (s, 2H), 3.52-3.49 (m, 1H), 3.48 
(s, 3H), 3.39-3. 32 (m, 1H), 3.05-3.00 (i, 2H), 2. 83-2.79 (m, 1H), 1.91- 
1.88 (m, 1H), 1.67-1.51 (m, 1H), 1.47-1.44 (m, 2H). 

10 MS (ESI+) 465 (M 4 +l, 100%) . 

i*j 6 4 tmm<D^mx\ Mmr^mwit^m^^mmm 6 5 ~ 9 4 ©^ 
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ci 



a 70 



NH 2 HCI 

,2 mmmmmn 



nrnme 5 

6 

7 

6 8 
9 

mmm 1 0 
mmmi 1 
2 

HJfcM 7 3 

4 

7 6 





##0ij6 4 


HO^O 


0IJ 9 0 




##0Q 8 9 




##0!l9 1 




#3f 0|J 9 2 




#^^J 9 3 


Xo 0° 


##0'J 9 4 


^°0° 


mmm 9 5 


v°0° 


9 6 


tf°0° 


^mm 9 7 


<o0° 


3 2 


V 0° 


#^0lJ 9 8 


F 3 CO^O 


##0|J 6 0 
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nwj7 8 F ^ 0 lQr 0 mm 9 9 

H»J7 9 F 3 C v O^O #*flioO 



F 

H»J 8 0 F pf; 0 ]!^' 0 1 0 1 



itttffl 8 1 F ^T°0' 0 1 0 2 

n«j 8 2 ^°iQr 0 # ^ |J 1 ° 3 



HO^°0° 



■jo 0 



##0|J 1 0 4 



O 

H»J 8 4 Me0^ 0 |^ 0 #^fjnj i o 5 

^ IJ85 Meo^ o 0° mmioe 



mmm 8 6 Ho'^Qp 0 ^ o i 

H»J8 7 ^ jQf° ##0|1 0 8 

0 2 

H»J 8 8 Et0 ^,0^.0 1 0 9 



mmm s 9 ,^v 0 1 1 o 

H0 1 

o 
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■xmrnn r 2 



$t»j 9 o 
mmm 9 1 

HWJ9 2 
H«J 9 3 

mum 9 4 

mmm 6 5 

'H NMR (400MHz, DMS0-d 6 ) (5ppra 8.34 (br, 3H), 7.53-7.51 (m, 1H), 7.41-7.28 

5 Go, 3H), 6.93-6.87 (in, 4H), 5.48 (d, J=17.4Hz, 1H), 5.43 (d, 1=17. 4Hz, 

1H), 3.78 (s, 3H), 3.57-3.54 (m, 1H), 3.46 (s, 3H), 3.32-3.24 On, 1H), 

3.13-3.04 On, 2H), 2.85-2.76 (l, 1H), 1.97-1.90 On, 1H), 1.72-1.64 On, 

1H), 1. 58-1.52 On, 1H), 1.48-1.40 On, 1H). 
MS (ESI+) 495 (M + +l, 57X) . 

io mum 6 6 

'H NMR (300MHz, DMS0-d 6 ) (5 ppra 8.34 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7. 36- 
7.22 On, 3H), 6.85 (d, -M.lHz._lH), 6. 76-6. 69 (m, 3H), 5.48 (d, . J=18. 1Hz, 
1H), 5.42 (d, J=18.1Hz, 1H), 3.59-3.55 On, 1H), 3.45 (s, 3H), 3.30-3.28 
On, 1H), 3.16-3.05 On, 2H), 2.85-2.83 On, 1H), 1.92-1.90 On, 1H), 1.70- 
15 1.68 On, 1H), 1.56-1.47 On, 3H). 
MS (ESH) 481 (M + +l, 1 00%) . 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.19 (br, 3H), 7,52 (t, J=7.5Hz, 1H), 7.40- 



MeO^0° 



#%0i]5 7 



MeO 



o m 



CH 5 



0J T 1 1 
1 1 2 

0mm 1 3 2 

1 2 7 
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7.25 (m, 3H), 6. 91-6.78 (i, 4H), 5.45 (s, 2H), 4.05 (dd, J=6.8, 13. 8Hz, 
2H), 3.60-3.59 (m, 1H), 3.44 (s, 3H), 3.32-3.30 (m, 1H), 3.10-3.03 (m, 
2H), 2.85-2.78 (m, 1H), 1.92-1.90 (m, 1H), 1.70-1.67 (m, 1H), 1.55-1.46 
(m, 2H), 1.34 (t, J=6.8Hz, 3H). 
.5 MS (ESI+) 509 (M + +l, 12%) . 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H), 7.52-7.48 (in, 1H), 7.37-7.24 
(m, 3H), 6.88-6.76 (m, 4H), 5.43 (s, 2H), 4.66-4.57 (m, 1H), 3.54-3.52 (m, 
1H), 3.45 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.01 (m, 2H), 2.80-2.78 (m, 
10 1H), 1.90-1.88 (m, 1H); 1.68-1.66 (m, 1H), 1.51-1.47 (m, 2H), L. 27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (M + +l, 100%) . 

mmm 6 9 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.29 (br, 3H), 7.51-7.48 (in, 1H), 7.38-7.26 

15 (m, 3H), 6.90-6. 78 (m, 4H), 5.46 (d, J=18.3Hz, 1H), 5.40 (d, J=18.3Hz, 

1H), 3.93 (t, J=6. 5Hz, 2H), 3.58-3.50 (m, 1H), 3.45 (s, 3H), 3.30-3.28 (m, 

1H), 3.11-3.05 (m, 2H), 2.81-2.79 (m, 1H), 1.90-1.88 (m, 1H), 1.76-1.69 
(m, 3H), 1.54-1.50 (m, 2H), 0.97 (t, J=7.4Hz, 3H). 
. MS (ESI+) 523 (MM-1, 100%) . 

20 mmm7 0 

'H NMR (300MHz, DMS0-d 6 ) (5ppm 8.25 (br, 3H), 7.51 (d, J=7. 5Hz, 1H), 7.39- 

7.25 (m, 3H), 6.91-6.84 (m, 3H), 6.79 (d, J=7.3Hz, 1H), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3.59-3.55 (m, 1H), 3.46 (s, 3H), 3.29-3.27 (m, 1H), 

3.11-3.04 (m, 2H), 2. 84-2. 78 (m, 1H), 1.92-1.90 (m, 1H), 1.73-1.66 (m, 
25 3H), 1.53-1.38 (m, 4H),. 0.94 (t, J=7. 3Hz, 3H). 
MS (ESI+) 537 (M + +l, 100%) . 

mm 7 1 

'H NMR (300MHz, DMSO-d 6 ) 6ppm8.21 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.38- 

7.24 (m, 3H), 6. 90-6.77 (m, 4H), 5.43 (s, 2H), 3.76-3.73 (m, 2H), 3.59- 

30 3.56 (i, 1H), 3.45 (s, 3H), 3.29-3.26 (m, 1H), 3.09-3.02 (m, 2H), 2.81- 
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2.79 (m, 1H), 2.06-1.89 (in, 2H), 1. 69-1.66 (i, 1H), 1. 52-1.46 (m, 2H), 

0.97 (d, J=6.6Hz, 6H)> 

MS (ESH) 537 (M + +l, 100%) . 

»7 2 

.5 'H NMR (300MHz, DMS0-d 6 ) dppm 8.32 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.37- 
7.24 (m, 3H), 6.89-6.83 (m, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 3.81 
(d, J=7.0Hz, 2H), 3.55-3.51 (m, 1H), 3.45 (s ( 3H), 3.27-3.25 (m, 1H), 
3.10-3.04 (m, 2H), 2.80-2.78 (i, 1H), 1.90-1.87 (m, 1H), 1.69-1.67 (m, 
1H), 1.53-1.35 (m, 2H), 1.23-1.21 (m, 1H), 0.55-0. 53 (m, 2H), 0.34-0.31 

10 (m, 2H). 

MS (ESH) 535 (M + +l, 100%) . 

mmm 1 3 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8. 08 . (br, 3H), 7.52-7.49 (m, 1H), 7.41-7.24 
(m, 3H), 7.03-6.98 (m, 2H) , 6.90-6.87 (m, 1H), 6.78-6.75 (m, 1H), 5.43 
15 (s, 2H), 3. 88-3.84 (m, 1H), 3.52-3.47 (m, 1H), 3.45 (s, 3H), 3.29-3.27 (m, 
1H), 3.07-3.03 (m, 2H), 2.81-2.78 (m, 1H), 1.92-1.89 (m, 1H), 1.70-1.68 
(m, 1H) , 1.51-1.46 (m, 2H) , 0. 80-0.76 (m, 2H) , 0.69-0.65 (m, 2H). 
MS (ESH) 521 (M + +l, 100%) . 

mmm 7 4 

20 'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8. 20-8. 13 (in, 3H), 7.51 (d, J=7.5Hz, 1H), 

7.37-7.24 (m, 3H), 6.90-6.76 (m, 4H), 5.43 (s, 2H), 4.73-4.64 (m, 1H), 

3.52-3. 50 (m, 1H), 3.45-3.43 (m, 1H), 3.44 (s, 3H), 3.05-3.01 (m, 2H), 

2.83-2.76 (m, 1H), 2.44-2.41 (m, 2H), 2.07-2.01 (m, 2H), 1.90-1.87 (m, 
1H), 1.82-1.47 (m,. 5H). 

25 MS (ESH) 535 (MHl, 100%) . 

mmm 7 5 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.33 (br, 3H), 7.52 (d, J=7. 5Hz, 1H) , 7.36- 
7.26 (m, 2H), 7.00-6.96 (m, 2H), 6.83-6.74 (m, 2H), 6.10 (s, 2H), 5.45 (s, 
2H), 3.57-3.54 (m, 1H), 3.45 (s, 3H), 3.30-3.27 (m, 1H), 3.14-3.04 (m, 
30 2H), 2.86-2.80 (m, 1H), 1.92-1.90 (m, 1H), 1.71-1.69 (m, 1H), 1. 58-1. 46 
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On, 2H). 

MS (BSI+) 509 (M + +l, 3430 . 

mmm 7 6 

■H NMR (300MHz, DMS0-d 6 ) <5ppm8.36 (br, 3H), 7.58-7.50 (m, 2H), 7.36-7.16 
.5 (m, 6H), 6.82 (d, J=6.4Hz, 1H), 5.46 (d, J=18. 1Hz, 2H), 3.60-3.55 (m, 1H), 
3.47 (s, 3H), 3.29-3.27 (in, 1H), 3.14-3.04 (m, 2H), 2.86-2. 79 (m, 1H), 
1.92-1.90 (m, 1H), 1.71-1.46 (m, 3H). 
MS (ESI+) 531 (M + +l, 10Q!tO . 

mmm 1 1 

10 'H NMR (300MHz, DMSO-d 6 ) <5ppm8.22 (br, 3H), 7.62 (t, J=8.2Hz, 1H), 7.52- 
7.45 (m, 2H), 7.41-7.24 (m, 4H), 6.78-6.76 (m, 1H), 5.44 (s, 2H), 3.54- 
3.50 (m, 1H), 3.46 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.02 (m, 2H), 2.80- 
2.78 tin, 1H), 1.90-1.88 (m, 1H), 1.69-1.67 (m, 1H), 1.52-1.47 tin, 2H). 
MS (ESI+) 549 (MHl, 33^) . 

15 7 8 

l H NMR (300MHz, DMSO-d 6 ) (5ppm 8.35 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.40 
(t, J=8.1Hz, 1H), 7.34-7.24 tin, 2H), 7.03-6.93 tin, 3H), 6.85-6.80 (m, 1H) 
, 6.59-6.57 tin, 0.25H), 6.40-6.38 tin, 0.5H), 6.22-6.20 tin, 0.25H), 5.44 
(t, J=18.4Hz, 2H), 4.38-4.27 (in, 2H), 3.58-3.53 (in, 1H), 3.45 (s, 3H), 
20 3. 28-3. 26 tin, 1H), 3.13-3.06 (in, 2H), 2.82-2.80 (in, 1H), 1.90-1.88 tin, 
1H), 1. 69-1.67 tin, 1H), 1.54-1.34 tin, 2H). 
MS (BSI+) 545 (M*+l, 100%) . 

'H NMR (300MHz, DMSO-d 6 ) 5ppm8.36 (br, 3H), 7.51-7.40 tin, 2H), 7.34-7.25 
25 tin, 2H), 7.09-6.98 tin, 3H), 6.85-6.80 tin, 1H), 5.44 (t, J=18.3Hz, 2H), 

4.80 (dd, J=8.9, 17.7Hz, 2H), 3.58-3.53 (in, 1H), 3.45 (s, 3H), 3.29-3.27 

tin, 1H), 3.13-3.06 tin, 2H), 2. 82-2. 80- tin, 1H), 1.90-1. 88 ' tin, 1H), 1.69- 

1.67 tin, 1H), 1.54-1.34 (in, 2H). 

MS (ESI+) 563 (M + +l, 100%) . 
30 H»J8 0 
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'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.59 (t, J=8. 5Hz, 1H), 7.52- 
7.48 (m, 1H), 7: 36-7.26 (m, 5H), 7.03-7.01 (m, 0.25H), 6. 86-6.84 (m, 
0.5H), 6.82-6.79 (m, 1H), 6. 68-6.66 (m, 0.25H), 5.44 (t, J=18.5Hz, 2H), 
3.57-3.53 (m, 1H), 3.45 (s, 3H), 3.27-3. 25 (m, 1H), 3.13-3.02 (m, 2H), 
.5 2.81-2.79 (m, 1H), 1.90-1.88 (m, 1H), 1.69-1.67 (m, 1H), 1.53-1.44 (m, 
2H). 

MS (ESI+) 581 (M + +l, 100%) . 

mmms 1 

'H NMR (300MHz, DMS0-d 6 ) <Sppm 8.23 (br, 3H), 7.52-7.49 (m, 1H), 7.39 (t, 
10 J=8. 1Hz, 1H), 7.34-7.24 (m, 2H), 7.05-7.00 (m, 2H), 6.94-6.91 (m, 1H), 
6.79-6.77 (m, 1H), 5.43 (s, 2H), 4.96-4.56 (m, 5H), 3.52-3.50 (m, 1H), 
3.45 (s, 3H), 3. 29-3.27 (m, 1H), 3.10-3.03 (m, 2H), 2.81-2.79 (m, 1H), 
1.89-1.87 (m, 1H), 1.68-1.66 (m, 1H), 1.50-1.46 (m, 2H). 
MS (BSI+) 559 (M*+l, 100%) . 
15 mMM 8,2 

'H NMR (300MHz, DMS0-d 6 ) (5 ppm 8. 21 (br, 3H), 7.52-7.42 (m, 2H), 7.34-7.24 
On, 2H), 7. 03-6.98 (m, 3H), 6.78 (d, 1=7. 1Hz, 1H), 5.44 (s, 2H), 4.57-4.55 
(m, 1H), 3. 58-3.54 (m, 1H), 3.47 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.02 (ra, 
2H), 2.81-2.79 (m, 1H), 2.10-2.04 (ra, 1H), 1.90-1.75 (m, 3H), 1.50-1.46 
20 (m, 2H). 

MS (ESI+) 557 (M + +l, 100%) . 

mmm 8 3 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.24-8.19 (ra, 3H), 7.51 (dd, J=1.4, 7.8Hz, 

1H), 7.38 (t, J=8.2Hz, 1H), 7.33-7.28 (m, 2H), 6.93-6. 88 (m, 3H), 6.79 (d, 

25 J=8.9Hz, 1H), 5.44 (s, 2H), 4.71 (s, 2H), 3.54-3.48 (m, 1H), 3.46 (m, 3H), 

3.35-3.30 (m, 1H), 3.10-3.05 (m, 2H), 2.83-2.79 (m, 1H), 1.70-1.67 (m, 
1H), 1.59-1.52 (m, 1H), 1.45-1.44 (m, 2H). ' 
MS (ESH) 539 (M + +l, 100%) . 

mmm s 4 

30 'H NMR (400MHz, DMS0-d 6 ) <5ppm 8. 19 (br, 3H), 7.52 (dd, J=1.4, 7.8Hz, 1H), 
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7.41-7.29 (m, 4H), 6.97-6.96 (m, 1H), 6.94-6.90 (m, IB), 6.79-6.77 On, 
1H), 5.45 (s, 2H), 4.84 (s, 2H), 3.72 (s, 3H), 3.68-3. 55 (m, 1H), 3.47 (s, 
3H), 3.35-3.30 On, 1H), 3.10-3.05 (m, 2H), 3.04-3.00 On, 1H), 1.91-1.89 
On, 1H), 1.71-1.69 On, 1H), 1.55-1.45 On, 2H). 
MS (ESI+) 553 (M + +l, 100%) . 

mmm 8 5 

'H NMR (400MHz, DMS0-d 6 ) <5ppm8.19 (br, 3H), 7.52 (dd, J=1.4, 7.8Hz, 1H), 

7.34-7.28 (m, 2H), 7.22 (dd, J=2.3, 6.8Hz, 2H), 7..02 (dd, J=2. 3, 6. 8Hz, 

2H), 6.79 (dd, J=1.2, 7.4Hz, 1H), 5.44 (s, 2H), 4.85 (s, 2H), 3.72 (s, 
3H), 3.56-3.46 On, IB), 3.47 (s, 3H), 3.35-3.25 On, 1H), 3.10-2.83 On, 

2©, 2.83-2.73 On, 1H), 1.91-1.85 On, 1H), 1.69-1.67 (m, 1H), 1.55-1.46 
On, 2H). 

MS (ESI+) 553 (M + +l, 100%) . 

mmm 8 6 

'H NMR(300MHz, DMSO-d 6 ) <5ppm 8.17 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.43 
(t, J=7.9Bz, 1H), 7.36-7.23 On, 4H), 7.15 (d, J=7. 9Hz, 1H), 6.78 (d, 
J=7.5Hz, 1H), 5.44 (s, 2H), 4.55 (s, 2H), 3.54-3.52 (m, 1H), 3.-47 (s, 3H), 
3.31-3.29 On, 1H), 3.09-3.02 (m, 2H), 2. 85-2. 78 On, 1H), 1.91-1.89 (in, 
1H), 1.69-1. 67 On, 1H), 1.54-1.47 On, 2H). 
MS (ESI+) 495 (M + +l, 100%) . 
H»J8 7 

'H NMR (400MHz, DMSO-d,) <5ppm 8.41 (br, 3H), 8.06 (d, J=8.6Hz, 2H), 7.62 
(d, J=8.7Hz, 2H),. 7.53-7.51 On, 1H), 7.35-7.26 (m, 2H), 6.79 (d, J=6.4Hz, 
1H), 5.43 (s, 2H), 3.55-3.52 On, 1H), 3.50 (s, 3H), 3.31 (s, 3H), 3.30- 
3.29 (m, 1H), 3.01-3.08 On, 2H), 2.83-2.76 On, 1H), 1.95-1.88 On, 1H), 
1.73-1.65 On, 1H), 1.63-1.38 On, 2H). 
MS (ESI+) 543 (M + +l, 100%) . 
mMM8 8 

'H NMR (300MHz, DMSO-d 6 ) dppm 8.23 (br, 3H), 7.51-7.49 On,. IB), 7.37-7.27 
On, 3H), 6.89-6.86 (m, 1H), 6.80-6.79 On, IB), 6.88 (t, J=2.3Hz, 1H), 
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6.53-6.50 (b, IS), 5.44 (s, 2H), 4.16 (dd, 1=7.0, 14.2Hz, 2H), 3.55-3.50 
(m, IB), 3.44 (s, 3H), 3.28-3.26 (m, 1H), 3.07-3.04 (m, 2H), 2.80-2.68 On, 
3H), 2.41-2.36 (m, 2H), 1.94-1.90 On, 3H), 1.70-1.67 (in, 1H), 1.55-1.44 
(m, 2H), 1.12 (t, J=7.1Hz, 3H). 
MS (ESI+) 607 (M + +l, 100%) . 
mum 8 9 

l H NMR (400MHz, DMS0-d 6 ) <5ppm 8.08-8.04 (m, 5H), 7.52 (dd, J=1.4, 7. 8Hz, 
1H), 7. 45-7.43 (m, 2H), 7.34-7.28 (m, 2H), 6.77 (d, J=7. 5Hz, 1H), 5.44 (s, 
2H), 3. 55-3.50 (m, 1H), 3.48 (s, 3H), 3.35-3.29 On, 1H), 3.08-3.01 (m, 
2H), 2.82-2.80 (in, 1H), 1.91-1.88 (m, 1H), 1. 69-1.68 (m, 1H), 1.47-1.44 
(m, 2H). 

MS (ESI+) 509 (M*+l, 100%) . 

mmm 9 0 

'H NMR (400MHz, DMS0-d 6 ) <5ppm7.99 (br, 3H), 7.94-7.89 (in, 2H), 7.66-7.62 
(m, 2H), 7.53-7.51 On, 1H), 7.33-7.28 On, 2H), 6.77 (dd, J=1.4, 7.9Hz, 
1H), 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 3.50-3.40 On, 1H), 3.35- 
3.25 On, 1H), 3.06-3.01 (m, 2H), 2.81-2.78 (in, 1H), 1.69-1.61 (in, 1H), 
1.92-1.89 On, 1H), 1.52-1.44 (m, 2H). 
MS (ESI+) 523 (M + +l, 100%) . 
§W!|9 1 

'H NMR (400MHz, DMS0-d 6 ) 5ppra8.il On, 3H), 7.52 (dd, 1=1.4, 7. 8Hz, 1H), 
7.40-7.28 On, 6H), 7.29 (t, J H - F =74.0Hz, 1H), 6.77 (d, J=6,2Hz, 1H), 5.45 
(s, 2H), 3.50-3.47 On, 1H), 3.47 (s, 3H), 3.40-3.30 On, 1H), 3.08-3.02 
On,. 2H), 2.85-2.79 On, 1H), 1.90-1.85 On, 1H), 1.68-1.60 On, 1H), 1.51- 
1.46 On, 2H). 

MS (ESI+) 531 (M + +l, 100%) . 

mmm 9 2 



•H NMR (400 MHz, Me0H-d 4 ) 6 ppm 7.50-7.44 (in, 1H), 7.36-7.08 (m, 4H), 
6.84-6.74 (i, 2H), 5.56 (s, 2H), 4.89-4.70 On, 1H), 3.78 (s, 3H), 3.68- 
3.60 On, 2H), 3.58 (s, 3H), 3.44-3.34 On, 1H), 3.26-3.18 On, 1H), 3.05- 



WO 2004/096806 



PCT/JP2004/006104 



2 6 3 

2.92 (m, 1H), 2.90-2.79 (m, 1H), 2.78-2.66 (m, l.H), 2.30-2.12 On, 2H), 
2.10-2.01 (m, 1H), 1.84-1.72 (m, 1H), 1.68-1.53 On, 2H). 
MS (ESI+) 579 (MHl, 100%) 

mmM 9 3 

.5 'HNMR (400 MHz, MeOH-d<) <5 ppm 7. 50-7. 1 3 On, 9H), 5.56 (s, 2H), 3.80-3.69 
On, 1H), 3.55 (s, 3H), 3.44-3.34 On, 1H), 3.31-3.22 (m, 1H), 3.15-3.00 On, 
2H), 2.12-2.00 On, 1H), 1.89-1.75 On, 1H), 1.70-1.51 On, 2H). 
MS (ESI+) 464 (M + +l, 100%) 
Mm® 9 4 

10 'H NMR (400 MHz, MeOH-d 4 ) <5 ppm 7.48-7.40 On, 1H), 7.38-7.05 (m, 7H), 
6.98-6. 88 On, 1H), 5.58 (s, 2H), 4.31 (s, 2H), 3. 78-3. 69 On, 1H), 3.68- 
3.59 On, 2H), 3.65 (s, 3H), 3.49-3.36 (in, 1H), 3.05-2.95 On, 1H), 2.13- 
2.00 (m, 1H), 1.82-1.70 On, 1H), 1.69-1.52 On, 2H) 
MS (ESI+) 463 (MHl, 100%) 

15 

mmm 9 5 

8-[(3R)-3-75y tMU vy-\-^i )V]-i-{%-^)V^y^)V)-\-^)V-i-y x.j 
^>-i,'7->?bHp-6H-7 o u>-6-^> mmm. 

NHBoc NH 2 

20 mmme 4 tmm<D^mr\ nm-^mm^m^^mm 9 5 <DK&m?t 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.25 (br, 3H), 7.51-7.45 On, 2H), 7.34-7.28 
On, 3H), 7, 22-7.06 On, 3H), 6.57 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.2Hz, 
1H), 5.35 (d, J=17.2Hz, 1H), 3.56-3.53 On, 1H), 3.46 (s, 3H), 3.3.0-3.27 
25 On, 1H), 3.10-3.03 (m, 2H), 2.83-2.76 (m, 1H), 2.33 (s, 3H), 1.91-1.88 On, 
1H), 1. 68-1.65 On, 1H), 1.54-1.40 On, 2H). 
MS (ESI+) 445 (M 4 +l, 18%) . 
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mmm 9 5 1 wim^mr, zmmwit&wfr z^nm 96-105©^ 



o X> 





NH 2 HCI 






R 2 




I»l9 6 


HO Cr° 


##0IJ 1 1 4 


mmm 9 7 


MeO^yO 


##00 1 1 5 




EtO^yO 


1 6 


USSflJ 9 9 




IMtflJI 1 7 


HA&ffl 1 0 0 


o°O 0 


#^0|J 118 


mum 1 0 1 


o°o 0 


#3f0iJ1 1 9 


nmn 1 0 2 


w 


##0IJ 1 2 0 


mffi 1 0 3 


F3CO 0° 


##00 1 2 1 


nmm 1 0 4 


MeQ 


##00 1 2 2 


HM'j 1 0 5 


<o0° 


#%04 1 2 3 



•mm 9 6 
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'H NMR (300MHz, DMS0-d 6 ) (5 ppm 8. 23 (br, 3H), 7. 26-7.06 On, 4H), 6.74-6.68 
On, 3H), 6.57 (d, J=7.0Hz, 1H), 5.38 (s, 2H), 3.57-3.54 (m, 1H), 3.43 (s, 
3H), 3.31-3.29 (m, 1H), 3.11-3.04 (in, 2H), 2.81-2.79 On, 1H), 2.33 (s, 
3H), 1.90-1.88 (m, 1H), 1.68-1.66 (m, 1H), 1.51-1.42 (m, 2H). 
. 5 MS (ESI+) 461 (M + +l, 100%) . 



mmm 9 7 

'H NMR (300MHz, DMS0-d 6 ) (5ppm 7.83 (br, 3H), 7.36 (t, J=7.9Hz, 1H), 7.26- 
7.05 On, 3H), 6.92-6.84 (m, 3H), 6.55 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.0Hz, 
1H), 5.34 (d, J=l 7.0Hz, 1H), 3.77 (s, 3H), 3. 54-3. 51 (m, 1H), 3.44 (s, 
10 3H), 3.23-3.17 (m, 1H), 3.04-2.97 On, 2H), 2. 80-2.74 (m, 1H), 2.33 (s, 
3H), 1.90-1.84 (m, 1H), 1. 69-1.60 (m, 1H), 1.51-1.40 On, 2H). 
MS (BSH) 475 (M*+l, 14*) . 
MMM 9 8 

'H NMR (300MHz, DMS0-d 6 ) 5 ppm 8.18 (br, 3H), 7.36 (t, J=8. 1Hz, 1H), 7.23- 
15 7. 07 (m, 3H), 6.91-6.84 (m, 3H), 6.57 (d, J=7. 3Hz, 1H), 5.38 (s, 2H), 4.04 
(dd, J=6.8, 13.8Hz, 2H), 3.54-3.52 On, 1H), 3.46 (s, 3H), 3.32-3.30 (in, 
1H), 3.09-3.05 On, 2H), 2.83-2.80 (in, 1H), 2.34 (s, 3H), 1.92-1.90 (in, 
1H), 1.69-1.67 (m, 1H), 1.51-1.46 On, 2H), 1.34 (t, J=6. 9Hz, 3H). 
MS (ESI+) 489 (M + +l, lOOK) . 
20 Mtfcffl 9 9 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8.18 (br,. 3H), 7.35 (t, J=7.9Hz, 1H), 7.23- 
7.07 On, 3H), 6.89-6.82 (m, 3H), 6.57 (d, J=7. 5Hz, 1H), .5.38 (s, 2H), 
4.66-4.58 (m, 1H), 3. 57-3. 55 (m, 1H), 3.46 (s, 3H), 3. 32-3.30 On, 1H), 
,3.10-3.03 On, 2H), 2.83-2.77 On, 1H), 2.34 (s, 3H), 1.92-1.90 (m, 1H), 
25 1. 69-1.67 (i, 1H), 1.54-1.43 On, 2H), 1.28 (d, J=5.8Hz, 6H). 
MS (ESH) 503 (M + +l, 100*) . 

nnm 1 o o 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.35 (t, J=8.2Hz, 1H), 7.23- 
7.07 (m, 3H), 6.88-6.83 (m, 3H), 6.60 (d, J=7. 5Hz, 1H), 5.44 (d, J=16.9Hz, 
30 1H), 5.36(d, J=16.9Hz, 1H), 4.83-4.81 On, 1H), .3. 59-3. 56 On, 1H), 3.4.5 (s, 
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3H), 3.32-3.30 (m, 1H), 3.14-3.07 On, 2H), 2.85-2.81 (m, 1H), 2.35 (s, 
3H), 1.94-1.92 On, 3H), 1.73-1.43 (m, 9H). 
MS (ESI+) 529 (M*+l, 100%) . 

mmm 101 

.5 'H NMR (400MHz, DMS0-d 6 ) 5ppm 8.47 (br, 3H), 7.48-7.42 (m, 3H), 7.19-7.10 

(m, 7H), 7. 09-7.08 (in, 1H), 6.98-6.95 On, 1H), 6. 62 (d, J=7.6Hz, 1H), 5.46 

(d, J=17.0Hz, 1H), 5.37 (d, J=17.0Hz, 1H), 3.71-3.60 (m, 1H), 3.44 (s, 

3H), 3.36-3.23 (m, 1H), 3.19-3.06 On, 2H), 2.88-2.79 (m, 1.H), 2.34 (s, 

3H), 1.95-1.87 On, 1H), 1.79-1. 69 On, 1H), 1.64-1.53 On, 1H), 1.49-1.38 

10 On, 1H). 

MS (ESI+) 537 (M + +l, 100%) . 

mmm 102 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8. 10 (br, 3H), 7.57-7.52 On, 1H), 7.23-7.07 
(m, 6H), 6.56 (d, J=7. 5Hz, 1H), 5.38 (s, 2H), 3.61-3.56 On, 1H), 3.47 (s, 
15 3H), 3.28-3. 27 On, 2H), 3.08-3.01 On, 2H), 2.81-2.79 On, 1H), 2.34 (s, 
,3H), 1.92-1.90 On, 1H), 1. 67-1.65 (m, 1H), 1. 53-1.46 On, 2H). 
MS (ESI+) 511 (M 4 +l, 100%) . 

mmm 1 o 3 

'H NMR(300MHz, DMS0-d 6 ) 6ppm 8.32 (br, 3H), 7.62 (t, J=8. 2Hz, 1H), 7.46- 
20 7. 34 (m, 3H), 7.24-7.06 On, 3H), 6.57 (d, J=7. 3Hz, 1H), 5.43 (d, J=l 7.0Hz, 

1H), 5.36 (d, J=l 7.0Hz, 1H), 3.58-3.55 On, 1H), 3.46 (s, 3H), 3.27-3.25 

On, 1H), 3.11-3.04 On, 2H), 2.83-2.76 On, 1H), 2.34 (s, 3H), 1.90-1.88 On, 

IH), 1.69-1.67 (m, 1H), 1.53-1.41 (m, 2H). 

MS (ESI+) 529 (M 4 +l, 100%) . 
25 1 0 4 

'H NMR(300MHz, DMS0-d 6 ) Sppm 8.36 (br, 3H), 7.33-7.28 On, 1H), 7.23-7.06 
(m, 4H), 6.88-6.81 On, 1H), 6.60 (d, J=7.0Hz, 1H), 5.42 (d, J=16.9Hz, 1H), 
5.34 (d, J=l 6.9Hz, 1H), 3.76 (s, 3H), 3.59-3.53 On, 1H), 3.45 (s, 3H), 
3.28-3.20 On, 1H), 3.13-2.95 On, 2H), 2.90-2.75 On, 1H), 2.33 (s, 3H), 
30 1.90-1.84 On, 1H), 1.70-1.63 On, 1H), 1.56-1.49 On, IB), 1.44-1.36 On, 
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1H). 

MS (ESI+) 493 (M + H, 100%) . 
mMM 10 5.. 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.32 (br, 3H), 7.22-7.06 (m, 3H), 6.98-6.95 
.5 (m, 2H), 6.74 (dd, J=2.3, 8.2Hz, 1H), 6.57 (d, J=7. 1Hz, 1H), 6.08 (s, 2H), 
5.42 (d, J=17. 1Hz, 1H), 5.35 (d, J=17. 1Hz, 1H), 3.54-3.49 (m, 1H), 3.43 
(s, 3H), 3.30-3.28 (m, 1H), 3.12-3.05 (m, 2H), 2.82-2.80 (m, 1H), 2.33 (s, 
3H), 1.90-1.88 (in, 1H), 1.69-1.67 (m, 1H), 1.52-1.43 (m, 2H). 
MS (ESI+) 489 (M 4 +l, 100%) . 

10 

mmm 1 o 6 

8- [ (3R) -3- 7 ^ J tf^ U V >-l-^;W-7-(2^DD-5-7MD^>yjW-l-^? 
JH-7i;4y-l,7-yk FD-6H-yj >-6-xf-> mMM 

NHBoc . NH 2 

15 mmm 6 4 tmuvji&T?, Mmt^mm^m^mmm i o e 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8. 00-7. 99 (br, 3H), 7.52 (dd, J=5.1, 8.8Hz, 
1H), 7.51-7.47 (m, 2H), 7.35-7.23 (m, 4H), 6. 77 (dd, J=2. 9, 9.3Hz, 1H), 
5.39 (s, 2H), 3.48 (s, 3H), 3.42-3.32 (m, 2H), 3.06-2.84 .(in, 2H), 2.70- 
20 2.63 (m, 1H), 1.. 92-1. 89 (m, 1H), 1. 75-1.70 (m, 1H), 1.52-1.48 On, 2H). 
MS (ESI+) 483 (M + +l, 100%) . 

mmm e 4 tmu^mr, 1 0 7 ~ 1 0 8 
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NH 2 HCI 

1 2 5 

IMI0IJ 12 6 

mmm 107 

'H NMR (400MHz, DMS0-d 6 ) dppm8.18 (or, 3H), 7.60-7.57 (m, 1H), 7.41-7.36 
5 (m, 1H), 7.25-7.22 (m, 1H), 6.93-6.86 (m, 3H), 6.71-6.68 (m, 1H), 5.40 (s, 
2H), 3.79 (s, 3H), 3.52-3.49 (m, 1H), 3.47 (s, 3H), 3.32-3.30 (m, 1H), 
3.11-3.03 (m, 2H), 2.86-2.82 (m, 1H), 1.92-1.90 (m, 1H), 1.75-1.71 (m, 
1H), 1.59-1. 46 (m, 2H). 
MS (ESI+) 513 (M + +l, 100%) . 
10 WJ10 8 

'H NMR (400MHz, DMS0-d 6 ) <5ppm8.15 (br, 3H), 7.59-7.49 (m, 2H), 7.22-7.12 
(in, 5H), 6.69-6. 65 (m, 1H), 5.42 (d, J=17.9Hz, 1H), 5.37 (d, J=.17.9Hz, 
1H), 3.51-3.48 (m, 1H), 3.46 (s, 3H), 3. 30-3.28 (m, 1H), 3. 10-3.02 (m, 
2H), 2.85-2.80 (ni, 1H), 1.90-1.88 (m, 1H), 1.73-1.71 (m, 1H), 1.55-1.47 
15 (m, 2H). 

MS (ESI+) 549 (M*+l, 100%) . 

1 0 9 

8- [ (3R) -3-7 5 J M< ij v >-W M -7- (HDD ^ y-J)V) -1-^)^-2-^)^ 
20 U 7-1, 7-vt H P-6H-7°U >-6-#> 



%mn 1 o 7 
nmm ^ o 8 
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8- [ (310 -3-7 5 J ML ^ U V >- W ; W -7- (2-£ D D ^ y*J)V) ^ )V-2- (pt 5^ 
;i/^;Paf;r:;W-l,7-^kKD-6tt-yu>-6 (10 mg) \z*)Vm> (2 mL) £Jn 

A., it^ioo < CT20^p^inii»bfeo Kmm^mz^n^ h;l/x> (20 
-f- (^'u*y;u, ^po*;WA/^^y-;v = 8/1) Tftsrt&^fccfcoT, 

MOfb^t/ (5 mg) £#fce 

'H NMR(300MHz, CDC1 3 ) 6 ppra 7. 42-7. 38 (m, 1H), 7.22-7.14 On, 2H), 6.84-6.8 
1 (d, J=7.5Hz, 1H), 5.51-5.50 (m, 2H), 3.87-3.83 (m, 4H), 3.54 (s, 3H), 3. 
46-3.45 (m, 1H), 3.31-3.30 (m, 1H), 3.23-3. 20 (in, 4H), 2.97-2.93 (m, 2H), 
2.76-2.68 (m, 1H), 1.80-1.74 On, 3H), 1. 26-1.24 (m, 1H). 
MS (ESI+) 458 (MHl, 49%) . 

mmm no 

8- [ (3R) -3-75/ fcf ^ U P y-\~i M -7- (2-L7 Dn^>^)-l^f fr-z-y x - 
;i/-l, 7-5? t Hn-6H-yu >-6-^-> 




t-7- (2-^7 □ D ^ > -1 =p;i.-2-7 x - ;u-i , 7- v t F n-6H-7° ' J 
>-6-^>(250 ig)0xav-;M8i£ (2.0 mL) t (R)-tert-3-7>;i/tf^U 5> 
>-3-T;i/*^A^-h(291 mg), ^-f V y°uM)V^)V7 5X0.304 mL)SJD 
A., ^LT J R«^100 e CT3B#«^Lfc. X*/-Jl/£«jBEg£U 
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)v = 20/D T*ttM-mmv, %mfcz%tc 0 «#£**/-;ki.o mD\zm 

#U 4NIH/1, 4~^^>mW. (4.3 mL) £Jn;^ £«£^&T4 

.5 is, ^ttswffijwsrrs^iT?, «jB©ft^» (44.1 mg) 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7.59-7.54 On, 2H), 7.52-7.47 On, 3H), 7.47-7 
.42 (m, 1H), 7. 27-7. 22 (in, 2H), 6.92-6. 87 On, 1H), 5.61-5.56 (m, 2H), 3.6 
0-3.55 On, 1H), 3.46 (s, 3H), 3.33-3.28 (m, 1H), 2.97-2.92 On, 1H), 2.90-2 
.85 (m, 2H), 1. 95-1. 90 On, 1H), 1.70-1.65 (m, 1H), 1.47-1.42 On, 1H), 1.3 
10 0-1.25 (m, 1H). 

MS (ESI+) 449 (MHl, 100%) 

mmm m 

;* 8- [ (3R) -3-75/ tf ^ U -J >-l~f )V\ -7- (HDD^> z?)V) -6-^+ V -6, 
15 7-v?h HP-1H-7°U >-2-#;W#=^>W-h 

NHBoc & NH 2 

4-7 S /-2-{(3R)-3-[(tert-7' h^yAJ^-jl/)7$;] kWJ 
-f;W-l-(2-^DD^>^;i/)-lH-r5^y-;i/-5-*;i/#^>-l/-h(478 mg) <01 
, 4-^^>mm (2 mL) £~>7/«;>WK0.397 mL)R^4NW 
20 1, 4-^+iJ">»* (10 mL) mnX, itW25 < CT3B«fiLfc^, 7 
0 , CT10flt»^#Lfc. £f&»Jfc&»JE»i»U. iS»if*(50 mL)& 

in*., wi7Mytii, ^□□^;i/A(5o mDrmmbtzo &mm*m 
^77^- (~>u#^;k ^DD^i/A/^^y-^ioo/i-s/i) t^lts 

25 moit^m (63 mg) £#fco 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 38 (m, 1H), 7.29-7.17 On, 2H), 6.82 (d,. 
J=5.9Hz, 1H), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3.76 On, 1H), 3.34-3.41 ( 
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m, 1H), 3.31-3.20 (m, 2H), 3. 02-2.95 (m, 1H), 2.12-2.10 (m, 1H), 1.74-1.72 

(in, 2H), 1.59-1.57 (m, 1H). 
MS (ESI+) 417 (MHl, 100%) . 

mmm 112 

X^;P 8-[(3R)-3-75y (f^U^>-l-f;W-7-(2-^oa/<>^)-6-^^y-6, 
7-7 1 Fn-1H-7D >-2-#;i/7}^>l/- h 




. mmm 11 it muo-xm-v. ttfttztttoott&mfrzmim 1 1 2 

'H NMR(300MHz, CDC1 3 ) <5 ppm 7. 40-7. 37 Go, 1H), 7.25-7.15 On, 2H), 6.82 (d, 
1=7. 3Hz, 1H), 5.57 (s, 2H), 4.47 (dd. 1=7.1, 14.3Hz, 2H), 3.79-3. 74 On, 
1H), 3.35-3.19 (m, 2H), 3.14-2.90 On, 2H), 2.08-2.06 (in, 1H), 1.74-1.61 On 
, 3H), 1.44-1.40 (t, J=7.0Hz, 3H). 
MS (ESI+) 431 (MHl, 100X) . 

mmm 1 1 3 

8-[(3R)-3-7S/ tf^Uv>-l-<;W-7-(2-^PP-5-7;i/^D^>^;i/)-2-7x 
/*v-l,7-^fcFD-6H-7°U >-6-:t> 

NHBoc *N H2 
1 1 trafll©^*^ ^T5#^J©^#I^SIIWJ1 1 3©4*fc£ 

'H NMR (300MHz, CDC1 3 ) d ppm 7. 53-7. 21 (m, 9H), 6.85-6.83 On, 1H), 5.49 (s, 
2H), 3.41-3.37 On, 1H), 3.23-3.21 (in, 1H), 2.89-2.86 (i, 2H), 2.72-2.69 
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On, IB), 1.87-1.85 (m, 1H), 1.64-1.53 (m, 2H), 1. 25-1. 23 (m, 1H). 
MS (ESI+) 451 (M + H, 100%) . 

3 1 

.5 tert-^U {(3R)-l-C7-(2-^Dn^>i>»-l-^^;P-6-^y-2-7xy^^-6 



7x7-;Kl.45 g)©fb7tFD77« (40 mL) tC60%^»©7j<*{b^ 
HJ^A (0.56 g) £jJP*-T, 25t:T mtf s 1^#l,fco 

io )V {.(3R)-i-[7-(2-^Po^>^;W-i-^^;p-2-(><5 1 ;i/7;;i/*-;p)-6-^y-6 > 

7-yt HP-1H-7°U >-8--f ;W fcWJ i?>-3-f;W*;PA^ - h (3. 85 g) Of V 7 
th'D7 7>»«( (10 mL) £^TLT25t;T3II#ra*#U£. S^»SKfcffifPtt[ 

/7DD*;PA(50 mL)Tr3mttttibfec WM^^tKM^ h U 0 5 

15 m& %m*Mj£mmi>tco ^ftMK^A^P^b^^- (~>u*y 

^i7->/Smx^= 10/1 -1/1) TfiSSL-T, (4.30 g) &« 

'HNMR (300 MHz, CDCl 3 ) <5ppm 7. 43-7. 38 (m, 3H), 7. 28-7.15 (m 5H), 6.76 (d 
, J=7.3Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d* J=17. 0Hz, 1H), 4.78-4.76 
20 (m, 1H), 3. 72-3.70 (in, 1H), 3.63 (s, 3H), 3.39-3.34 (m, 1H), 3.00-2.93 (in 
, 3H), 1.71-1.40 (in, 4H), 1.40 (s, 9H). 
MS (ESIO 565 (MHl, 100W . 




NHBoc 



NHBoc 



3 1 tmU(DljmT\ 3 2-3 9, ##$| 5 7 , 59-66 

25 , &<kZ$P%m8 0-11 2<Di\:&M*£f$,LtZo 
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CI 




##0«3 9 
##0!l 5 7 



«W«6 1 



NHBoc 





R 2 




##0!) 3 2 


< 0 XJ 


6 2 
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##0'J 6 3 


##0|J 3 4 
##093 5 


a 0 o° 


##0J 6 4 
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##09 6 5 


##09 3 7 




##09 6 6 


##0|J 3 8 







CHo ##09 8 0 



OMe 
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XX 
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OMe 
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mm& 5 
8 6 

##0"J 8 7 
#^0IJ 8 8 



##0|J8 9 
9 0 

9 1 

##00 9 2 

##0lJ 9 3 
##00 9 4 

##$J 9 5 



MeO^O 




O 



cfx>° 

F 3 CO^^ 

E,0 "Cr° 
HO t>° 

rqr 0 

o 0 



0 



'0- 




##0!l#ft 



###J 9 6 



##0"J 9 7 



9 8 



##0J 9 9 



#3f $J 1 0 0 



##0IJ 1 0 1 



1 0 2 



##0iJ 1 0 3 



10 4 



#3f 00 1 0 5 



f 0 O 



F 



F 3 C_0 



pycr o 




0 



MeO 



O 



•a 0 
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##01 1 0 6 

###J 1 0 7 
1 0 8 



R 2 




o 2 
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##$J1 0.9 
##011 1 0 

##011 1 1 

##0IJ1 1 2 
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R 2 



0 




##013 2 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7. 42-7. 38 (m, 1H), 7.24-7.15 (m 2H), 6.80-6. 
5 74 (m, 3H), 6.66-6. 63 On, 1H), 6.00 (s, 2H), 5.59 (d, J=17.1Hz, 1H), 5.49 
(d, J=l 7.1Hz, 1H), 4.78-4.76 On, 1H), 3.73-3.71 On, 1H), 3.60 (s, 3H), 3. 
40-3.35 On, 1H), 3.01-2.94 On, 3H), 1.66-1.40 (m, 4H), 1.40 (s, 9H). 
MS CBS It) 609 (MHl, 100%) . 
##0} 3 3 

10 'HNMR (300 MHz, CDC1 3 ) <5ppm 8. 55-8. 52 On, 2H), 7.68-7.65 On, 1H), 7.42-7 
.36 On, 2H), 7.22-7.16 On, 2H), 6.77 (d, J=7.3Hz, 1H), 5.59 (d, J=16.9Hz, 
1H), 5.50 (d, J=16.9Hz, 1H), 4. 75-4. 73 On, 1H), 3.72-3. 70 (m, 1H), 3.65 ( 
s, 3H), 3.41-3.38 (m, 1H), 3.06-2.93 On, 3H), 1.73-1.40 On, 4H), 1.40 (s, 
9H). . 

15 ##01J3 4 

'HNMR (300 MHz, CDC1 3 ) <5 ppm 7. 42-7. 34 (m, 3H), 7.22-7.01 (m, 9H), 6.76 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17.0Hz, 1H), 5.50 (d, J=17.0Hz, 1H), 4.77-4.75 
On, 1H), 3.76-3.74 On, 1H), 3.62 (s, 3H), 3.40-3.36 On, 1H), 3.04-2.95 ( 
m, 3H), 1.72-1.40 On, 4H), 1.40 (s, 9H). 
20 ##01)3 5 
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'H NMR(400MHz, CDC1 3 ) <5 ppm 7. 41-7. 36 (m, 3H), 7.20-7.17 On, 4H), 6.75 (d, 
J=7.3Hz, IB), 5.57-5.52 (m, 2H), 4.83-4.78 (m, 1H), 3. 77-3.72 (m, 1H), 3. 
61 (s, 3H), 3.38 (dd, J=3.4, 12.6Hz, 1H), 3.06-2.95 (m, 3H), 1. 75-1.45 (m 
, 4H), 1.40 (s, 9H). 
.5 MS (ESI+) 599 (MHl, 66%) . 
###13 6 

'H NMR (400MHz, CDC1 3 ) <5ppm 7.40 (d, J=7.7Hz, 1H), 7.21-7.17 (m, 4H), 7.1 
4-7.09 (id, 2H), 6.75 (d, J=7.4Hz, 1H), 5.59-5.54 (m, 2H), 4.83-4.78 (id, 1H 
), 3. 77-3.72 (m, 1H), 3.62 (s, 3H), 3.37 (dfl, J=3.4, 12.4Hz, 1H), 3.04-2.9 
10 5 (m, 3H), 1.75-1.45 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 583 (M + +l, 67%) . 
##f!i5 7 

'H NMR (300 MHz, CDC1 3 ) <5 ppm 7. 96-7. 94 (m, 1H), 7.86 (s, 1H), 7. 52-7. 39 ( 
m 3H), 7.22-7.16 (m, 2H), 6.76 (d, J=7. 0Hz, 1H), 5.59 (d, J=16.9Hz, 1H), 5 
.15 .50 (d, J=16.9Hz, 1H), 4. 76-4.74 (m, 1H), 3.92 (s, 3H), 3.72-3.70 (m, 1H), 
3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.03-2.92 (id, 3H), 1.75-1.41 (m, 4H), 1. 
40 (s, 9H). 
#5t#!| 5 9 

MS (ESI+) 637 (MHl, 96%) . 
20 6 0 

MS (ESI+) 649 (MHl, 92%) . 
6 1 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 44-7. 17 (m, 7H), 6.80-6.77 (id, 1H), 5.59 ( 
d, J=17. 1Hz, 1H), 5.49 (d, J=17.1Hz, 1H), 4. 75-4. 73 (m, 1H), 3.72-3.70 (m 
25 , 1H), 3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.00-2.94 (m, 3H), 1.71-1.60 (m, 4 
H), 1.40 (s, 9H). 
##0 \\ 6 2 

'H NMR (300 MHz, CDC1 3 ') 6 ppm 7. 59-7. 51 (m, 4H), 7.42-7.39 (m, 1H), 7.23-7 
.16 (di, 2H), 6.76 (d, J=9. 0Hz, 1H), 5. 59 (d, J=17.1Hz, 1H), 5.49 (d, J=17. 
30 1Hz, 1H), 4.72-4.70 (di, 1H), 3.73-3.71 (m, 1H), 3.63 (s, 3H), 3.42-3.38 ( 
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m, 1H), 3.06-2.93 (m, 3H), 1.73-1.48 (m, 4H), 1.40 ( s , 9H). 
##0S 6 3 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 33 On, 2H), 7.22-7.15 do, 2H), 7.05-6 
.96 (m, 3H), 6.75 (d, J=7.9Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=17. 
.5 0Hz, IB), 4.78-4.76 On, 1H), 3.72-3.70 (m, IB), 3.61 (s, 3H), 3.41-3.36 ( 
m, 1H), 3.01-2.94 On, 3H), 1.74-1.61 (m, 4H), 1.40 (s, 9H). 
##M 6 4 

'H NMR (300 MHz, CDCl 3 ) <5ppm 7.42-7.39 (m, 1H), 7.32-7.15 On, 3H), 6.84-6 
.75 (m, 4H), 5.59 (d, J=16.8Hz, 1H), 5.49 (d, J=16.8Hz, 1H), 4.76-4.74 On, 
10 1H), 3.81 (s, 3H), 3.74-3.72 (in, 1H), 3.62 (s, 3H), 3.39-3.34 (m, 1H), 3. 
02-2.94 (m, 3H), 1.71-1.58 On, 4H), 1.40 (s, 9H). 
#%M 6 5 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 On, 1H), 7.22-7.15 On, 2H), 6.78-6 
.75 (m, 1H), 6.37 (s, 3H), 5.59 (d, J=17.1Hz, 1H), 5.49 (d, J=l 7.1Hz, 1H), 
15 4. 75-4.73 On, 1H), 3.78 (s, 6H), 3.73-3.71 On, 1H), 3.61 (s, 3H), 3.40-3. 
35 (m, 1H), 3. 02-2.94 (m, 3H), 1.76-1.59 On, 4H), 1.40 (s, 9H). 
6 6 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 On, 1H), 7:30-7.15 On, 3H), 6.80-6 
.71 On, 4H), 5.59 (d, J=16.9Hz, 1H); 5.49 (d, J=16.9Hz, 1H), 4.73-4.71 (in, 
20 1H), 3.87-3. 83 On, 4H), 3.73-3.71 On, 1H), 3.61 (s, 3H), 3.38-3. 35 On, 1H 
), 3.19-3.16 On, 4H), 2.99-2.93 On, 3H), 1.74-1.46 On, 4H), 1.40 (s, 9H). 

MS (ESI+) 595 01* H, 100X) . 
##F!l8 1 
25 MS (BSI+) 595 (M + +l, 92%) . 
8 2 

MS (ESI+) 633 (MHl, 75« . 
##f!l8 3 

MS (BSI+) 625 (MHl, 85%) . 
30 ##$J 8 4 
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MS CESI+) 639 (MHl, 85%) . 
8 5 

MS (ESI+) 623 (MHl, 80%) . 
###18 6 
. 5 MS (ESH) 623 (II* +1, 60%) . 
###l 8 7 

MS (ESI+) 623 (MHl, 100%) . 
###| 8 8 

MS (ESIO 649 (MHl, 53%) . 
10 ###18 9 

MS (ESI+) 609 (MHl, 100%) . 
###| 9 0 

MS (ESI!) 581 (MHl, 75%) . 
##0!| 9 1 
15 MS (ESI+) 623 (MHl, 90*) . 
##01J9 2 

MS (ESI+) 623 (MHl, 76%) . 

pmm 9 3 

MS (ESI+) 637 (MHl, 90%) . 
20 ##$| 9 4 

MS (ESI+) 637 (MHl, 100%) . 
###J 9 5 

MS (ESIf) 635 (MHl, 71%) . 
###i 9 6 

25 'H NMR (300MHz, CDC1 3 ) 5 ppm 7. 42-7. 38 (m, 1H), 7.32-7.15 (m, 3H), 6.96-6.75 
(m, 4H), 5.59 (d, J=l 7.0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.74-3.72 (m, 2H), 3.62 (s, 3H), 3.38-3.35. (m, 1H), 3. 02-2.98 On, 
3H), 1.78-1.41 (m, 4H), 1.40 (s, 9H), 0.79-0.78 (m, 4H). 
MS (ESI+) 621 (M + +l, 82%) . 

30 ###J 9 7 



WO 2004/096806 



PCT/JP2004/006104 



2 7 9 

MS (ESI+) 635 (MHl, 87X) . 
###U 9 8 

MS (BSI+) 631 (MH1, 87%) . 
##09 9 9 
. 5 MS (ESI+) 645 (MHl, 100%) . 
##09 1 0 0 

MS (ESI+) 663 (MHl, 100*) . 
##09 1 0 1 

MS (ESI+) 681 (MHl, 100%) . 
10 ##0910 2 

MS (ESI+) 659 (MHl, 100%) . 
##09 10 3 

MS (ESI+) 657 (MHl, 87%) . 
##09 1 0 4 
15 MS (ESI+) 639 (MHl, 58%) . 
. ##0»J 10 5 
MS (ESI+) 653 (MHl, 80%) . 
##09 1 ,0 6 

MS (ESI+) 653 (MHl, 80%) . 
20 ##0ij 1 0 7 

MS (ESI+) 595 (MHl, 76%) . 
##09 1 0 8 

MS (ESI+) .643 (MHl, 40%) . 
##0910 9 
25 MS (ESI+) 707 (MHl, 100%) . 
##0il 1 1 0 

MS (ESI+) 609 (MHl, 75%) . 
##09 111 

MS (ESI+) 631 (MHl, 90%) . 
30 ##0U 1 2 
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2 8 0 

MS (ESI+) 679 (MHl, 1005)5) . 
###| 113' 

ter t-j&V { (3R) -1- [7- (2-*9-)V*>V)V) f Jl/-6-:t*7-2-7 x 7 +->-6 

b NHBoc NHBoc 

##Fil3 i t^o^-r, »T?>#^J©^ti^e>##f!l i 1 3<Dft&m 

MS (ESI+) 545 (MHl, 8895) . 

10 

mmn 1 3tmm<D^mr\ tm-t^mmw^m^mmn 14-12 

3 (Dit^^f^htc. 
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2 8 1 




NHBoc 

,2 



m\mn r m$mn r 2 



tflj 1 1 4 



1 7 



114 

MS (ESI+) 561 (MHl, 81%) . 
5 115 

MS (BSI+) 575 (MHl, 100%) . 
#%0)J1 1 6 

MS (ESI+) 589 (M + +l, 100%) . 
#%#1J 1 1 7 

10 MS (ESI+) 603 (M 4 +l, 100%) . 
##$| 118 

MS (ESI+) 629 (M + +l, 100%) . 
1 1 9 

MS (ESI+) 637 (MHl, 70%) . 
15 #%0!|12O 



1 1 5 Me0 -Qf 0 mm 1 2 o F ^°iQ 0 

mm u s Eto 0° #m 121 F3CO 0-° 

^ n ^ n MeO 

T0 1 2 2 j£jO 



#** 1 1 8 cr°0° mm 1 2 s <°XJ° 
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MS (ESI+) 611 (M + +l, 100%) . 
###J 12 1 

MS (ESI+) 629 (M + H, 100%) . 
12 2 

.5 MS (ESI+) 593 (M + +l, 100%) . 
#5§-0!l 12 3 

MS (ESI+) 589 01* +1, 100%) . 
• 12 4 

10 tert-T*^ {(3R)-l-[7-(2-^PP-5-7;i/^D^>v?Jl/)-l-^^-6-^y-2- 
7x7^^-6, Fn-1H-7*U >-8--f )V\ tf^U >>>-3--f M%)M*- b 




15 MS (ESH) 583 (M + H, 54%) . 

1 tmm.(D^mr\ nj&t&&%0i<D4\&tits&e>*mmi 25-126 
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. "pa 

NHBoc 

**MW R 2 
1 2 5 
#3f0iJ 1 2 6 

12 5 

MS (ESI+) 613 (MHl, 100%) . 
12 6 

MS (ESI+) 649 (MHl, 100%) . 
###14 0 

tert-73MI/ {(3R)-l-[7-(2-^7PD^>v;U)-2-(3-^ h4 1 '>7x-JW-l-^5 1 ;|r 




t er t-7^;P { (3R) -1- [7- (2-£ P □ ^ >$?JW -1-* 3^1,-2- n )V) - 

6-^*7-6, 7-i^b Hp-iH-yu >-8-r;i/] tf^u ^>-3--r h (no 

mg)©xh5fcFP77>^ (10 mL) K3-* h^^7i- JV^Zf^z/OA? 
PS F©lMrh7h FP7^>«(0.79 mL) i^t:T?i)n&T30#MjJ|#U $ 
?»tc25 < Cfc#^bT3P#Pp1jt^L^o Btf3-;* h^y7x^-?^y^A7*D$ 
H01Mfh7fcHD77>8*(1.58 mL)^0 < CTiP^T30^m#b, 
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mL)^iP^> 7-h7bHn77>SME»*bfcftfc^DD*^A(30 mL)T3 

7-^=30/1) T?*it|gUT, ^ggftgfttt (118 mg) 

.5 'HNMR (300 MHz, CDC1 3 ) <5 ppm 7.41-7.34 (m, 2H), 7.21-7.18 (n, 2H), 7.11-7 
.01 (i3H), 6.84-6.82 (m, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 
1H), 4.86-4. 84 On, 1H), 3.82 (s, 3H), 3.74-3.72 (m, 1H), 3.47 (s, 3H), 3.4 
7-3.43 On, 1H), 3.10-3.03 (m, 3H), 2.07-2.05 (m, 1H), 1.75-1.43 (m, 3H), 1 
.42 (s, 9H). . 

10 MS (ESI+) 579 01* +1, 1990 . 

4 1 

[8-{(3R)-3-[(tert-yh^v*;i/fc;W75 7] t°^U 7>-l~l7W-7-( 
2-7 p P^>>Ul/)-6-:t*7-2-7xy *5/-6, 7-7t F P-1H-7U >-\-<M 7iz 
15 7-h 




[8-{(3R)-3-[(tert-7>^>/*;i/fc;W75y]tf^U^>-l--1';W-7-(2-^P 
D^>^Jl/)-6-^V-2-7x/^->-6,7-7t KP-1H-7U >-W;WW* (179 
mg)ON, N--7pWM^A75 H«(3.0 mL) £x7 7-;K 0.083 mL), 
20 l-X^;l/-3-(3-^^^;i/75 7 7'Ptf;W*;i/^> ? -l'S h*&l&£(169 mg), 1-tF 
P^^>7h'J77-^ (119 mg), HJX5M/75X0. 122 mL)» H 

U'l4<hU 7PP^;i/AT20^mbyco b U 

25 (^>U*y;K ^lt>/Bmx^;i/=5/l~i/i) T^'l-fiMb, glogWft 
(92. 6 mg) 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7.44-7.39 (m, 3H), 7.26-7.16 (m, 5H), 6.83-6 
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' .78 On, 1H), 5. 55-5.50 (m, 2H), 4.96 (s, 2H), 4.84-4.79 (m, 1H), 4.22 (q, 
J=7.1Hz, 2H), 3.77-3.72 (m, 1H), 3.42-3.37 On, 1H), 3.05-3.00 (m, 3H), 1.7 
6-1.50 (m, 4H), 1.40 (s, 9H), 1.26 (t, J=7. 1Hz, 3H) . 
MS (ESI+) 637 (M + H, 73%) . 

. 5 

4 2 

[8- { (3R) -3- [ ( t er t-7 h * ~># )V$~)V) 7 5 J ] tf ^ U -J >-l--f M -7- (2-7 D 
□ ^ > V) -6-^ V -2- 7 x / * ~>-6 , 7- yt Fa-lH-y" U >- \~i)V] MM 




10 7U;P [8-{(3R)-3-[(tert-7>^S/^;i/fc;W75 7]t:^U 5>>-l~f ;H-7- 
(2-7 DD^>yJW-6-^V-2-7x;+y-6, 7-7 1 F O-IH-7'J >-l-j M 7 
■fer— h (330 mg) Ot- h ^ t h*P77>ii(5.0 mL)C, ODtf h 5^7 h U 
7x~;i/*77^ /A°^77A(18 mgh ^/Jv'J > (0. 0532 mL)^ Km®. 

, 7nD^A/^7/-;i/=ioo/i~ioo/3) rftM-nmb, mmo^mm (37 

2 ig) 

'HNMR (400 MHz, CDCl 3 ) 6 ppm 7. 42-7. 37 (m, 3H), 7.26-7.16 On, 5H), 6.79 ( 
20 d, J=6.7Hz,lH), 5.53-5.48 (m, 2H), 4.99 (s, 2H), 4.84-4.79 (m, lH), 3.77-3 
.72 (m, lH), 3.42-3. 37 (m, lH), 3.02-2.97 (m, .3H), 1. 74-1.50 (m, 4H), 1.39 

(s, 9H). 
MS (ESH) 609 (M + +l, 70%) . 

25 ##$|4 3 

8-{ (3R) -3- [(ter t-7 h*is%)V$~)l<) 7 2- J 3 tM U ~77-l-^ M-l- (2-7 □ D 
^ > ; J)V) -6-^7-6, 7-7 b HD-IH-7'U >-i-ti)W>m. 
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2 8 6 




I VlBoc h NHBoc 

* 8- { (3R) -3- [ ( t er t-7 h*isft)V^~)V) 7 5 7 ] fcf ^ U i? >-l -f )W -7- ( 
2-^PD^>^W-6-^y-6,7-^k Ho-lH-7°U>-2-^;i/^^vl^-h (98 m 
g) (6 raL) TOxh^t HD77> (4 mL) 1 N?mit 

-rh^y^mm (0.379 mD £$o<o^TbT, 2$x:i?mw$twvfto Rfo 

mU^MB^VTcmz, 10%7X>^7j<M (50 mL) £jtax.7PP*;i/A(50 

liLT, 3ES©iW4» (98 mg) £f#fc 0 
MS (ESI+) 503 (MHl, 28$) . 

##$| 4 4 

tert~7»l/ ((3R)-l-{7-(2-^PD^>v;W-2->Ty-6-^-+y-l-[2-^V-2- 

(tfu yy-i-i )vr a j ) x^;w -e, 7-7 1 h p-ih-7 u >-8--r ;w tf ^ u ^>-3- 

Cl^\ .. CI. 

HO. 




s fY S T 0 0 



NC 

1 5 NHBoc "NHBoc 

[8-{ (3R) -3- [(ter t-7* h ^>#;l/fc;W 7 5 J ] tf^ U $»-l-f )W -7- (2-7 D 
□ ^>^;W-2->77-6-^+V-6,7->?t FP-1H-7U >-l-f;i/]M(47. 8 mg) 
£>N, N-y^^*M75 M(1.0 mLMC2-75/ tfU^X 16.6 rag), 
l-X^-3-(3-v^^75 7 7°Pt!)l/)*;^> ? 'f 5 F£BI&(33.8 mg), 1-tH 
20 P^>^>VHJ77*-)l/ (23. ftw), h "JlW 5X0. 0244 mUSJq*., S 
«£-l«#bfco RjK*K:**«fc^R»*#^bU'7A*JinA, M£7)i/# 
UttiU 7PP*;PAT20MLfco -&t)i±fc»a^«M^hU7AT 

(vUTJ^k 7PP^;l/A/«x^)l/=l/2) T?^'*-«»U-«llOlW«l ( 
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4. 9 mg) £#fc 0 

'H MR (400 MHz, CDC 1 3 ) <5 ppra 8.98 (br, 1H), 8.26 (d, J=0. 9Hz, 1H), 7.73-7 
.68 (m, 2H), 7.38 (d, J=7. 8Hz, 1H), 7.24-7.19 (m, 2H), 7.10-7.05 (m, 1H), 
6. 78 (d, J=7.0 Hz, 1H), 5.62-5.57 (m, 2H), 5.07 (s, 2H), 4.78-4.73 (m, 1H) 
.5 , 3.80-3.75 (m, 1H), 3.57-3.52 (m, 1H), 3.28-3. 23 (m, 1H), 3.12-3.07 (m, 2 
H), 2.04-1.50 (m, 4H), 1.41 (s, 9H). 
MS (ESH) 618 (MHl, 37iO . 

mmu 5 

10 [8- { (3R) -3- [ ( t er t-7 h ^ yts tf^U >- 1 ~i M -7- (2-^7 □ 

n^>^W-2-/7y-6-^V-6,7-yt FP-1H-7°U >~\-i MWM 




7 U )V [8- { (3R) -3- [ (t er t-7* h * $/* - )V) 7 5 J ] t:^ >J >>>-l~Y ;W -7- 
(2-^PO^>^;W-2-^T/-6-^V-6,7-vt: F O-IH-^U >-l-f;W T-feT" 
15 — h (166 mg)©^h^t FP7^>M(1.4 mDC, OICTx h 7*7> h U 7i 
^;^X7^7A5^7A(18 mg), ^Mn'J >(0. 0532 mD^iPx., M«^0 
< CTlB#F B m#Ufco £0»:*£cfc^X>m£in^ ^£«tt«>:U £p 

20 7 P P*;W>/* ^/-;i/=l 00/1 ~ 100/3) T#Jf§ -mUL, ^mo^mm (U5 in 

g) mtz. 

'HNMR (400 MHz, CDC1 3 ) (5 ppm 1 44-7. 39 (m, 1H), 7.25-7.20 (m, 2H), 6. 81-6 
.76 (m, 1H), 5.59-5.54 (m, 2H), 5.00 (s, 2H), 4.78-4.73 (m, 1H), 3.78-3.73 
(m, 1H), 3.42-3.37 (m, 1H), 3.04-2.97 (m, 3H), 1.81-1.56 (m, 4H), 1.40 (s 
25 , 9H). 

MS (ESI+) 542 (MHl, 53%) . 
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##084 6 

t er t-Zf^JV { (3R) -1- [2-^>'M u u K y V)V) -1-/ S^HJ-tf+V-e 

, fp-ih-7°u >-8--f ;w tf^u ^>-3--r;i/}#;un*- h 

0 






" "NHBoc 0 NHBoc 

5 ?>fa^ h>j;K286 mg)©N, N-^^^Jl/ATS HW (15 mL) fc6 
0X#fi©*^b^ h U (64 mg) £in;LT, 80^ lH#MJt#l/fc. d©R^ 
»»*25t; L-T t er 1-7^)1 { (3R) -1- [7- (2-£ P D^>$?;W -1-* ^/W2- ( 

^5=-;i/x;i/*-;w-6-^v-6, 7-s?fc k p-ih-:/u >-8~f ;w tf^u ^>-3--r;p 

}*;WN*^-h(220 mg)©N, N-S?*5SM0VA75 (5 mL) «Tb 

10 T80t:T2P#F e 1iPffi^bfc o RjK«F«tCjfi3Bl*i|r*(50-mL)*JO^.; ^PP* 
)1&W mL)T3[ElJfttfll/fc. tilijllMt h U £ATtt*U 5 

•y->/»BtX^;i/=l 0/1 — 1/1) Tl8bT, M©gl» (33 mg) 
'H NMR (300 MHz, CDC1,) 5 ppm 8. 03-8. 00 (m, 2H), 7.71-7.42 (m, 4H), 7.26-7 
15 .23 On, ' 20, 6.86-6.84 (m, 1H), 5.65-5.55 On, 20, 5.14-5. 12 (m, 10, 3.6 
9-3.67 On, 10, 3.51 (s, 3H), 3.46-3. 39 (m, 10, 3.17-3.05 On. 30, 1.83-1 
.42 On, 4H), 1.41 (s, 90. 
MS (ESI+) 577 (MHl, 35X) . 

20 ##$J4 7 

t er t-^;i/ { (3R) -l- [7- (hdd ^ y?j)V) -\-*^)V-i- (2-± 7 ^;i/7ji/*~;i/ 
)-6-^v-6,7-^t hp-ih-^u >-8-^;w ^u^>-3-^;w*;wu- h 




NHBoc 0 0 NHBoc 

{(3R)-l-[7-(2-^PP^>^;l/)-l-^^;t/-2-(2-^-7^;i/^)-6- 
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2 8 9' 

**7-6, 7-5>k Hn-1H-7'U y-l-iM fcf^U^>-3-< ;W*;Wt^~ h (170 mg 
)®M (10 mL) &£tf*#;-)VmWi (2 mL) fC«T> ^>^X5^>^ 
h'J^A (114 mg) (DtK« (1 mL) ^ ^ t30%®^7j<^7K^ (0.3 

99 mL) £*$-3< MTLT, 30^25'Ctc#MLT6ll#raSt^Lfc. £J&« 
.5 £Mffi^*L, h;i/X> (30 mL) £jJ0;L Mff@£T5;i££3IIIig9Mbj>c 0 
»fiW7K(30 mD^M, ^7PD^;i/A(30 mL)T2[HltttilLfec 

^P7h^77^- (y'J^^k A^+t->/Wto^;i/=5/i-i/i) TSSLi 
> (37 rag) 

10 MS (ESI+) 663 (MHl, 24SS) . 

###J4 8. 

t er t-7*3Ml/ { (3R) -l-[7-(2-77 DD^ >>>;W 3^U-2- (2-^ 7 5^ -6-;t 

+7-6, 7->?b hd-ih-7°u >-8--r;n tr^u v>-3-^;H*;i/A^- h 




2-^-7^;^^-;K400 mg)0:r h?t.FP75>M (20 mL) fc605te* 
©7jc*^hU'7A (80 mg) *M?LT, 25t:T 1 P#B9}t#L£. £©£OS«{;:t 
ert-7*3Ml/ {(3R)-l-[7-(2-77Pn^>^;i/)-l-^^-2-(^^;i/X;i/7}N-;l/)-6- 
^V-6, 7-^h KD-lH-yj >-%-^M tf^uV>-3-^;W#;i,/\^- }> (275 mg 
20. )0fb7kHD77« (10 mL) «TLT25'CT3TO»Lfc 0 Hjfcig 
tel0*M^#U7A7j«:(50 mL)^iD^, xh^t FP77>£MJ£M£Lfc 
^C7PP*;kk(30 mL)T3®^ttJLfeo tii^izRMthU^A^iL 

#7r>, 7 PO*;i^//^ 7 -;i/= 100/1-20/1) tfILT, iiCgM (26 
25 5 mg) £#fco 

MS (ESI+) 631 (MHl, 77%) . 
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###ij4 9 

tert-7W {(3R)-l-[7-(2-^DP^>v;W-2-^>7y-l-^^;i/-6-^y-6,7- 




5 i.S-y^DP-lJJ-^jyj^A^D'J F (663 mg) (7)^ P P*^ >M (1 

u >-i--f M -l- (2-£ n o ^ -lH-f $ ^A-;w5-# i/- h (304 

mg) PP*^>» (10 mL) ZJMZ., tf'J^> (0.512 mL) <D^P 

P*^>« (2 mL) ^TSTLT, 25VnmmmfcLtCo Z.(DKffommz^h 
10 ^tHP7^>(20 mh)^lBXXty^ h3^U 3$c£MMIiibfc. 

-g-^xh^k: FP7^>«(20 mL) £0T:»£PbT2NpWl,7 5 >/r h =y 
tFD77«(15 mL)^o< D$STL> ^ t25 < C{'#SLT«JI^L 
fco rh7tHn7 ^ >^«ffiM*Lrcm^jSMic:io^^ U A7jcM(50 
mL)£in;L ^7PP7]n;1/A(40 mLmiUtttBbfco HJ >> 

15 AT«L, 3&&&*JBE*»5L-fc. #Sft£mM£;^A^ P T 

^- (~>U^^;i/, ^l7->/»mx5P;P=10/l~l/l) «IT, ^HcDS^tl 
(199 mg) *ntz e 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.42 (d, J=7. 5Hz, 1H), 7.25-7.16 (m, 2H), 6. 
72 (d, J=7.3Hz, 1H), 5.64 (d, J=17..4Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 4.70- 
20 4.68 (m, 1H), 3.78 (s, 3H), 3.53-3.49 (m, 1H), 3.38-3.34 (m, 1H), 3.24-3.2 
2 (m, 1H), 3.09-2.99 (m, 2H), 1. 80-1.48 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 498 (MHl, 100ft) . 

##$J 5 0 

25 leti-y^Jl {(3R)-l-[2-7-k^-7-(2-77DP^>^;i/)-l-^5 1 ;i/-6-^-^V-6 ) 
7-yk HP-lH-yU>-8-^;Htf^Uv>-3--l';i/}*;Wt^-h 
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CI 




CI 



NC 



Q 



NHBoc 



NHBoc 



* £f * A 7P $ H/ 3 Mf l 7 1 H P 7 9 >7« (0. 088 m L) ©t- h 
7tFD77>M(5 mL)^-78^tc:^LT, J^blfl (6 mg) , tert-7^;l/v 
^fJk>iJMDUF (29 mg) , RtfUrl-jj-JV {<3R)-l-[7-(2-£ P P^>v 

5 ;u)-2-^>7y-i-^^i/-6-^v-6, FP-iH-yy >-8— r ;w tr^u v>-3- 

-f ;W#;krt*- h (44 mg)0^h^b Fn75>*fc(10 mL) §Jn*.T 1 P#TO 
#U 3B#r^ntT|^tC25t:(cML^Lfco.$&^jSM^0 t C{C^L 
^y^7A7*D5H/3Mfh7bFD77 >»« (0. 750 m L) £JBfT 

10 ikT^-ty&TkmWL&O mL)*M, t 1 h^h h'D77>&MffiSilfc|l: 

, AttV/iil^Nl/l) TlfMLT, *i©gWtl (12 mg) 
l H NMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.40 On, IB), 7.24-7.16 (m 2H), 6.75 (d 
15 , J=7.1Hz, 1H), 5.68 (d, J=16.8Hz, IH), 5.57 (d, J=16.8Hz, 1H), 4.71-4.69 
On, IH), 3.78-3.76 On, 1H), 3.70 (s, 3H), 3. 52-3.47 (in, 1H), 3.15-3.00 (m 
, 3H), 2.77 (s, 3H), 1.79-1.48 On, 4H), 1.42 (s, 9H). 
MS (ESI+) 515 (MHl, 11%) . 

20 #ij 5 1 

t er t-y"^JP { (3R) -1 - [7- (2-# P P ^ >i?)V) -1-* 3^-2- ?-)Vtt) 

v-6, h p-m-y u >-8-r;i/] tf^ u ^>-3--r ;w*;pa>- h 



a*»H^T» 4-T^y-2-{(3R>-3-[(tert-yh^^;Ufc;WT5y 
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]if^U^>-i-<;W-i-(2-^DD^>^;i/)-iH-^5^y-;i/-5-*;i/^^i/- 

h (3. 64 g)CDKU^>»«t (30 mL) C^WHyft^-h (1.11 g) & 
JP^T, 125t:T6NFKinSftSa^Ufc. KJft»i££25t;fc##LT&&#U£A (2. 

io g) ^iu^T, nzsmx:\z^ubxmmi}nmuwLrc 0 Kmm^mz^m 

. 5 LT35&L, 5ISfch;i/X> (30 mL) »X.TMJEMT^» : £4|1I^DM 
LfCo aSS^l!IOfh7fcHD77>j§« (30 mL) £&&;frU*7A (2.10 g 
) Sim A, O'CMUtaW^ (0.948 mL) «TLT^S25 c Ct#^ 
LT4B#r B m^L7 u Co E**ttfcWI'X> (50 mL) ^iP^TMBEMTS 
401DiLL S*ffl-&«JK:*(100 mDSM, ^OD^AdOO mL)T3 

=5/1-1/1) TtSLT, &Jg<DiW& (4.20 g) 

'HNMR (300 MHz, CDC1 3 ) <5 ppm 7. 41-7. 38 (m, 1H), 7.23-7.14 (i, 2H), 6.75 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17.1Hz, 1H), 5.50 (d, J=17. 1Hz, 1H), 4.78-4.76 
15 (b, 1H), 3.77-3.75 (m, 1H), 3.53 (s, 3H), 3.47-3.41 (m, 1H), 3.06-3.00 ( 
m, 3H), 2.67 (s, 3H), 1.72-1.44 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 519 01* +1, 100%) . 

#5|#iJ 12 8 

20 teil-^JV {(3R)-l-[7-(2-^^;l/^>^;i/)-l-^^JW2-(^^;i/^)-6-^^ 

y-6, 7-t^.H a-m-7°u >-8--r;w tf^u ^>-3--r )ViiiM%*— h 

NHBoc NHBoc 

|Mt#|5 1 ##$J1 2 8©^«£-j&bfc 0 

MS (ESI+) 499 (M + +l, 86%) . 

25 

#5|0)J 12 9 

{(3R)-l-[7-(2-^PD-5-7;i/^D^>^;i/)-l-^^-2-(^Jl/5 1 
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5 1 iTO^^T, 1 2 9 O^tt&^bfc. 

'H NMR (400MHz, CDC1 3 ) <5ppm7.35 (dd, 1=5.0, 8.8Hz, 1H), 6.92 (dt, J=3. 0, 
5 8.4Hz, 1H), 6.50-6. 47 (in, 1H), 5.54-5.43 On, 2H), 4.78-4.76 On, IB), 3.79- 
3.71 On, 1H), 3.52 (s, 3H), 3.45 (dd, J=3.3, 12.2Hz, 1H), 3.15-3.14 On, 
1H), 3.03-2.95 On, 2H), 2.68 (s, 3H), 1.83-1.57 On, 3H), 1.55-1.53 On, 
1H), 1.41 (s, 9H). 
MS (ESI+) 537 (MHl, 88%) . 

10 

5 2 

tert-butyl { (3R) -1- [7- (2-# D D -^yi?)]/) -1-^ 5SJ1/-2- 3-)V7s)]/i$.—)V) -6- 

NHBoc . O NHBoc 

15 ###|4 7 tnU(Dl3m^. ###|5 2 0ft£%££$L£o 

'H NMR (300 MHz, CDCI 3 ) <5ppm 7.44-7.41 On, 1H), 7.26-7.18 On, 2H), 6.75 ( 
d, J=7.1Hz, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 4.69-4.67 
On, 1H), 3.89 (s, 3H), 3.77-3.75 On, 1H), 3.56 (s, 3H), 3.50-3.48 On, 1H) 
, 3.18-3.16 On, 1H), 3:07-2.97 On, 2H), 1.84-1.66 On, 3H), 1.52-1.48 On, 1 

20 H), 1.42 (s, 9H). 

MS (ESI+) 551 (MHl, 100%) . 

13 0 

tert-butyl { (3R) -1- [7- (2-^ y*J)V) (* - )V) -6- 
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1 





o o , 

NHBoc O NHBoc 

###|4 7 <hN^(Z)^T, mm 1 3 0 Ml§^£l§r/&Lfco 
MS (ESH) 531 (MHl, 665K) . 

###1113 1 

tert-butyl {(3R)-l-[7-(2-7 D u-^-y)l^n^y^)V)-l-^^)l-2-(^^)VX)l 
^-;i/)-6-^V-6,7-vfc: FD-1H-7°U >-8-fjH t°^U v>-3--f;W#;Wt^ 

' 11 




O f^^f O F 




10 "NHBoc ' h NHBoc 

###h 7 tmuoxm-Cs &%m 1 3 1 <DK&m&&mvit. 

'H NMR (400MHz, CDC1 3 ) <5ppm7.38 (dd, J=5.0, 8.8Hz,' 1H), 6.96 (dt, J=3. 6, 6 
.6Hz, 1H), 6.49-6.47 (in, 1H), 5.60-5.48 (m, 2H), 4.69-4.67 (m, 1H), 3.89 ( 
s, 3H), 3.79-3.74 (m, 1H), 3.56 (s, 3H), 3.54-3. 52 (m, 1H), 3.25-3.20 (m, 
15 1H), 3.07-2.93 (m, 2H), 1.88-1.85 (m, 1H), 1.76-1.74 (m, 2H), 1.57-1.54 (m 
, 1H), 1.40 (s, 9H). 
MS (ESH) 569 (MHl, 37%) . 



##M 5 3 

20 tert-y^ {(3R)-l-[7-(2-^OP^>v;|/)-l-^^;i/-6-^-^y-2-(7xn;i/^ 
)V) -6, 7-yt H D-1H-7* U >-8--f )V\ tM U 5»-3-f Jl/} h 
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NHBoc 



$#094 7 tmm<Djj&r\ 5 3 ofc'&tiS'&fifeufc. 

'HNMR (300 MHz, CDC1 3 ) <5ppm 8.06-8. 03 (m, 2H), 7.77-7.72 (m, 1H), 7.65-7 
.59 (m, 2H) , 7.41 (d, J=6.4Hz, 1H), 7.24-7.16 (m, 2H), 6.68 (d, 1=7. 5Hz, 1 
H), 5.64 (d, J=16.8Hz, 1H), 5.53 (d, J=16.8Hz, 1H), 4.67-4. 65 (m, 1H), 4.0 
4 (s, 3H), 3.71-3.69 (m, 1H), 3.41-3.38 (m, 1H), 3.02-2.94 (m, 3H), 1. 76-1 
.43 (in, 4H), 1.39 (s, 9H). 

5 4 

tert-7*^;K(3R)-l-[7-(2-^DP^>^;W-l-^5 : -;P-6-^y-2-(7x-;^^- 
)-6, 7-S>t FP-lH-yj y-l-^M kMU 5?>-3-f M'tDM*— h 



^7xy-JK275 ig)©fh5kHD77>j§S (20 mL) ^60^*©*^ 
4"b:M-U7A (80 mg) SriJP^T, 25"CT 1 Ptm#Lfc 0 £©Ejfc»|ftfctert-:/ 
3^ { (3R) -1 - [7- (2- 2 P P ^ > v; W -1 3^-2- (* ^)UX ~ ;W -6-^ V- 
6,7-^h FP-lH-yj >-8--f;H kXUy>-3--fjWAM^- h (3. 85 g)©^h 
9bHP79>»* (10 mL) £$TbT25t;T3l§|ig&#Lfc. g^»*telOX 
m$^U7A7K«(50 mDSJjp^, Th7kKn79>*«BEB*L&tlfc£ 
PP7fr;kM30 mL)T3HIttffiLfec Will^WM^ h U 7AT«L, 33i 

, £DP#;|/A/**y-;P=ioo/l~20/l) Ti»MbT, S^©gl$tJ (262 mg) 

'HNMR (300 MHz, CDC1 3 ) <5ppi 7.64-7.64 (m, 2H), 7. 46-7.38 (m, 4H), 7.23-7 
.12 On, 2H), 6.69 (d, J=6.0Hz, 1H), 5.59 (d, J=17. 1Hz. 1H), 5.49 (d, J=17. 



ci 




ci 




NHBoc 
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1Hz, 1H), 4.75-4.73 On. 1H), 3.71-3.69 (m, 1H), 3.66 (s, 3H), 3.36-3.32 (m 
, 1H), 3.01-2.97 (m, 3H), 1.70-1.40 On, 4H), 1.40 (s, 9H). 
MS (ESI+) 581 (MHl, 2S%) . 

. 5 5 5 

ter t-7^;i/ { (3R) -1- [7- (2-7 □ >S»V) ^;W6-^ 7-2- (IH-tf P- 

;i/-i-^;i/)-6,7-^t hp-ih-7°u >-8--r ;ki tf^u^>-3— r jw^jwt^- h 




tfP-;K67 mg)©^h^fc HD7^>^ (5 mL) ^60^*©**^ h U 
10 7 A (32 mg) £j&Q*_T, 60T;T 1 mmMWhtz, £©£jfcM£25t:»:$LTt 
er t-7*^Jl/ { (3R) -1- [7- (2-7 UUKypJV) -\-*^)l-2- (^)V7,)Vts-)V) -6- 
t+y-(i,7-yk FP-1H-7U >-8--f tf^'J ^>-3--r b (110 mg 

)©Th7tHD77>M (2 mL) ^TLT25t:T4PtP B m#b^:. 

15 bfc^^PD7iN;i//A(5o mDT3iHittmbfco ■^mmtwrnm-r h u 
«u 5^^ij±iibfe, #enfag^7A^D7h^77^- ( 

->U7jy;K ^\+^>/«X^=5/l~l/2) TfSSiL-T, M©@^J#5 (89 mg 
) 

'HNMR (300 MHz, CDC1 3 ) 5 ppm 7. 43-7. 40 On, 1H), 7.24-7.18 (m, 2H), 7.09 ( 
20 t, J=2.2Hz, 2H), 6. 82 (d, J=6. 8Hz, 1H) ( 6.35 (d, J=2.2Hz, 2H), 5.64 (d, J= 
17.0Hz, 1H), 5.54 (d, J=17.0Hz, 1H), 4.76-4.74 (m, 1H), 3. 77-3.75 (m, 1H) 
, 3.50 (s, 3H), 3.45-3.42 On, 1H), 3.15-3.02 On, 3H), 1.77-1.42 (in, 4H), 1 
.41 (s, 9H). 

MS (ESI+) 538 (MHl, 100%) . 

25 • 

5 6 

tert-7^;i/ {(3R)-l-[7-(2-7PO^>> ? ;W-l-^^-6-^y-2-(2-^7e 
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D U 5?>-l-< 7-5? t: FP-1H-7U >-8-f ;W tf^U 5?>-3~f Jl/}#;Wt^ 




5 5 trnmo^mv, mm 5 6 ©ft^t^ j&tfc. 



5 'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.23-7.17 (m, 2H), 6.81-6 
- 78 On, 1H), 5.63 (d, J=17.0Hz, 1H), 5.52 (d, J=17.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.78-3.76 (m, 1H), 3. 53 (s, 3H), 3.46-3.42 (m, 1H), 3.08-3.00 On, 3 
H), 2.61-2.56 (m, 2H), 2.30-2.17 (m, 2H), 1.75-1.42 (m, 6H), 1.41 (s, 9H). 
MS (ESH) 556 (M 4 +l, 19*) . 
10 . , 

###| 13 2 

tert-7>;i/ {(3R)-l-[7-(2-^PP^>^;i/)-2-7xnjP75/-l-^^;i/-6-^ 
7-6, 7-5? k HD-1H-7U >-8--f;l/] tf^U 5 s >-3— T M ft )V/t* — h 




15 mm 5 5 tmm<Djjmr\ mm 1 3 2 <D^m^^vtzo 

MS (ESI+) 564 (MHl, 73*) . 

mm 5 8 

3- { [8- { (3R) -3- [ ( t er t-7 b * v#;i/fc;i/) 7 ^ 7 ] tf ^ U '7 >- W ;W -7- (2-7 
20 □ PA>v;W-l-^^-6-^7-6, 7-7t: FP-1H-7'U >-2-< ;W ^ 5-} 
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OK^ ci 





O NHBoc ■ ~' ^ 'nHBoc 

MS (ESH) 609 (MHl, 56%) . 
5 ###J 13 3 

4- { [8- { (3R) -3- [ (t er K7* 7 5 7 ] tf ^ U S^>-1 --f ;H -7- (2-? 



o o 



NHBoc NHBoc 

10 ##M4 3 3 3 ©<ft£«£/&l,£o 

MS (ESI+) 609 (MHl, 75%) . 

#%09 6 7 

7 U ;P [8- { (3R) -3- [ (t er \-f h ^ lsti)V$~)V) 7 5 7 ] hf^ U v >-l M -7- ( 
15 1-2 P □^>^l/)-6-^7-2-7i7+y-6, 7-y t H □-1H-7°U >-l-f ;M 7 Hz 
7— h 

° NHB0 ° NHBoc 

'HNMR (400 MHz, CDC1 3 ) <5 ppro 7. 41-7. 37 (m, 3H), 7.26-7.17 (m, 5H), 6.78 ( 
20 d, J=7.0, 1H), 5, 88-5.85 (m, 1H), 5.55-5.46 (m, 2H), 5.33-5.21 (m, 2H), 5. 
00 (s, 2H), 4. 79-4.59 (m, 1H), 4.68-4.11 (m, 2H), 3.76-3.68 (m, 1H), 3.37 
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(dd, J=3. 2, 12.5 Hz, 1H), 3.05-2.96 (m, 3H), 1.75-1.50 (m, 4H), 1.40 (s, 9 
II). 

MS (ESI+) 649 (MHl, 30%) . 
,5 ###)J6 8 

7 U )V [8- { (3R) -3- [(t er i-7 h * 7 5 J ] tf^ U V >-l-^ ;W -7- ( 

2-^7 □ d ^ >s?;w -2- (* - )V) -6-^ y-6, 7- t H d -m-y u >-i - 

O NHBoc 
10 ##094 7 i|WIiiCD^T\ ##09 6 8 <D{k$fa&&l&l,tt. 

2-[(3R)-3-75 7 hi^U v>-l-f ;i/]-3-(2-^OP-5-7^^n^>^;W-5-^^ 
;U-6,7-3?tHDt?7^/n [l ( 5-a]h°^v>-4(5H)-^>(380 mg)(D/^y-;i/-7jc 
^£iM(25 mL)t^y>(4.65 g, yil'H'Ji/^milT-^K 

15 ^DD^;i/AT3|slJiffiLfc„ $t>ttmmm&ffln&&forfflfrU MyKmmi- 
hU£AT««U 3fc&«JEE**i?Lfc. ft&n&BWIb (440 mg) Offi 

'H NMR (400 MHz, CDCI3) 6 ppm 7. 40 (dd, J=7.8, 1.5 Hz, 1H), 7.27-7.22 On, 
2H), 6.81-6.76 On, 1H), 5.93-5.88 On, 1H), 5.65-5.60 (in, 1H), 5.31 (dd, J= 
20 1.4, 17.2Hz, 2H), 5.28-5.23 On, 2H), 4.73-4.67 (m, 1H), 4.70-4. 65 (m, 2H), 
3.81-3.76 (in, 1H), 3.55 (s, 3H), 3.19-3.14 On,. 1H), 3.08-3.03 On, 2H), 1. 
74-1.69 On, 1H), 1.61-1.51 On, 3H), 1.40 (s, 9H). 
MS (ESI+) 635 (M + +l, 3630 . 

25 ##096 9 

2-[(3R)-3-7^y \d^)i?>-l-^M-3-(2-?UU-5-7)\,*U^>P)V)-5-*?- 
;i/-6,7-vh HPtf^ya [l,5-a]tf^> 5 >-4(5H)-^> 
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NHBoc + m B0C 

[8- { (3R) -3- [ (t er t-7* h * 7 $ J ] tf^ U *J>-\ -<i M -7- (2-£ D 
U^>yJl/)-2-(/5 1 J^)-6-t^y-6,7-yt Hd-IH-^U >-l— f;WH*(563 
mg)©N, N-y/fjl/$K'75b^DD3iNjVAMilI(5 mL + 5 mL) 
5 fcftlfc&U£A(828 mg), 3-7*D^:/D^>(0. 312 mL) £fln;L, £J5&$£^&T 
4B#P B 1jf#Lfc e R^tt^U;^ M^T^UttiL, 7Dn*JV£T2IIJji 
ffiL£. ^ii^^S^MTKW^-hU^AT^L, 

^x^= 20/1 -4/1) -t^it-^U ^M©S#J^ (490 mg) £#fco 
10 'H NMR (400 MHz, CDC1 3 ) <5ppm7.39 (dd, J=1.5, 7.8Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 (m, 1H), 5.93-5.88 (m, 1H), 5.56-5.51 (m, 2H), 5.30 (dd, J=l 
.4, 17.2Hz, 1H), 5.23 (d, J=10.4Hz, 1H), 4.90 (s, 2H), 4.80-4.75 (m, 1H), 
4.69-4. 64 Cm, 2H), 3.82-3.77 (m, 1H), 3.49-3.44 (m, 1H), 3.10-3.05 (m, 3H) 
, 2.68 (s, 3H), 1.83-1.78 (m, 1H), 1.61-1.51 (m, 3H), 1.42 (s, 9H). 
15 MS (ESI+) 603 (MHl, 99%) .' 

##M 7 0 

[8- { (3R) -3- [ ( t er t-7 h *i/ts X )V) tf^U v 5 >- W ;W -7- (2-7 D □ 

^^^^-(^^i/^^-e-^v-ej-^t HP-iH-yu >-\-4)vmm. 

Cls.^#\ ci 




V-V°0 fK> HO 0 Q 

20 NHBoc ~ ^ HBoc 

X9 1 ;!/ [8-{ (3R) -3- [(ter t-7 Jl/fcJl/) 757] tf^U 5>>-W M-l- 

(2-^7 n D^>^l/)-2-(7 Wt)-6-t+y-6, 7-i?k HD-1H-7°U. >-l— f )l>] 
7izx-h(650 mg)(Dxh^t r ? D7^>-X^y-;l/^«(ll mLl 5.0 m 

L)\zfcmw ??kimmw, n mD^iip^«^6o t cTio^r B ijnM#b 
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(740 mg) <DU£f&mtt<D&&A®Bilfo\zmW£o 
.5 'HNMR (400 MHz, CDC1 3 ) <5ppm 7.37 (d, J=7. 5 Hz, 1H), 7.22-7.17 (m, 2H), 6 
.77 (d, J=7.4Hz, 1H), 5.57-5.52 (m, 2H), 4.87 (s, 2H), 4.85-4.80 (m, 1H), 

3.79-3.74 (hi, 1H), 3.49-3.42 On, 1H), 3.11-3.06 (m, 3H), 2.66 (s, 3H), 1. 
81-1.76 On, 1H), 1.75-1.48 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 563 (II* +1, 908O . 

10 

###4 7 1 

X^;i/ [8-{(3R)-3-[(tert-yh^^;i/fc;WT5 7] fcMU >>>-W;W-7-( 
2-^7PP^>v;i<)-2-(^^^)-6-^y-6,7-^t HP-lH-7°U>-l-f )V\7 

^ 0 Y 0 o PO .^ 0 y 0 o PO 

15 H NHBoc NHBoc 

[8-{ (3R) -3- [(ter Y^-ytt )V$~)V) 7 5 ■>/ ] tf ^ U 5?>-l~f ;W -7- 
(2-£ □ □/^>^;U)-6-^^ry-2-^^^V-2, 3, 6, 7-t- h 7 1 FD-iH-7U >-l- 
-fJl/]7*fex- h (1. 07 g)©7-feK~hU«$K27 mL) U £A(489 mg) 
, 3£rt;.>WK0.110 mL)*ii, S»T2^Ma»^Ufci KW^SEIIl 

(vU#^;k £ DD*M/»^=l 0/1-5/1) • flfU-U 

«Og#)fl (0.690 g) £#fc 0 

'HNMR (400 MHz, CDC1 3 ) (5 ppm 7. 44-7. 39 (m, 1H), 7.21-7.16 (m, 2H), 6.81-6 
25 .76 (i, 1H), 5.58-5.53 (m, 2H), 4.86 (s, 2H), 4.82-4.77 (m, 1H), 4.26-4.21 
(m, 2H), 3.82-3.77 On, 1H), 3.48-3.43 (m, 1H), 3.12-3.07 (m, 3H), 2.68 (s 
, 3H), 1.82-1.77 On, 1H), 1.67-1.51 On, 3H), 1.42 (s, 9H), 1.30-1.25 On, 3 
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H). 

MS (ESI+) 591 QtH, U%) . 
###| 7 2 

[8- { (3R) -3- [ Cter t-7 h**stJ)Vtf~)V) 7 5 / ] tf ^ «J V >-l-f ;W -7- ( 
HDn^>yJW-6-^V-2-W+V-2,3, 6,7-x h 7b HO-IH-^U >-l- 

ci^^ CI 
1 ^°^°o 





HN N — V N N — V 



. O ^ X NHBoc H NHBoc 

o H 

X^y-JK120 mL){C^-bU^A(625 ^mtlfilfctb'J W Xh 
10 4^>F«fcI, 2-[(3R)-3-75/ b°^'J v>-l— f;W-3-(2-^DD-5-7MO^' 
>v?;W-5-^^;W6,7-^b HDtT^l/n [l,5-a]b*^>-4(5H)-:t>(15.4 g) 

mL)*jn^fc. R*ttfc**«k^x>»siinA, mm&mk&tis, wx^ 

15 SWEEjUB-TSZ:^ M©BW»©a^i$«b 05. 4g) &f»fc. 

'HNMR (400 MHz, CDC1 3 ) d ppm 7. 45-7. 40 (m, 1H), 7-28-7.23 Go, 2H), 6.97-6 
.92 On, 1H), 5.52-5. 47 (m, 2H), 5.19 (s, 2H), 4.68-4.63 (m, 1H), 4.20 (q, 
J=7. 1 Hz, 2H), 3.81-3.76 (m, 1H), 3.72-3. 67 (i, 1H), 3. 30-3. 25 (m, 3H), 1. 
88-1.83 (in, 1H), 1.66-1.61 On, 2H), 1.53-1.48 On, 1H), 1.41 (s, 9H), 1.26 

20 (t, J =7.1 Hz, 3H). 

MS (ESI+) 577 (MHl, 54%) . 



##00 7 3 

. 2- C (3R) -3-7 ^ J U V >-W M -3- (2-^DD -5-7)1^ D -5-* ^ 
25 ;i/-6,7-vb Hnb^^n [1,5-a] b^v ? >-4(5H)-^-> 
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4-75 y-2-{(3R)-3-[(tert-^h^^;^-;W 757] tMU^>-l- 
■Y M-\-{i-z uw<y?j)V)-m-( 5 *V-JI/-5-#;M^>i/-- h a 4. 8 g)©x 

n&SS^7A^D7h^77^- (y'JAWl/, ^\^it>/Mx5=-;i/=5/l~ 
1/1) T?#«-«F»U (15.4 g) 

'HNMR (400 MHz, CDC1 3 ) <5ppm 10.9 (s, 1H), 9.50 (brs, 1H), 7.44-7.39 On, 
1H), 7.25-7.20 (m, 2H), 6.72-6.67 (in, 1H), 5.34 (s, 2H), 4.65-4.55 On, 3H) 
, 4.25 (q, J=7. 1 Hz, 2H>, 4.20-4.15 (m, 2H), 3. 90-3. 85 . (m, 1H), 3.11-2.91 
tin, 3H), 1.94-1.89 (m, 1H), 1.61-1.48 On, 3H), 1.41 (s, 9H), 1.31 (t, J=7. 
1 Hz, 3H), 1.20-1. 15 On, 3H). 
MS (ESI+) 623 (MHl, 100*) . 

##097 4 

* 8- { (3R) -3- [ ( t er 1-7 h * 7 5 J ] U *J >-l ~Y M -7- (2- 
^7DO^>^;i/)-6-^V-6, 7-vfc KD-1H-7U >-2-;&;M^*>U- h 




8-[(3R)-3-75y tf^U> ? >-l-r;i/]-7-(2-^DP^>v;W-6-^y- 
6,7-vtFo-lH-7°U>-2-*;^vl/-h (367 mg) (367 mg) ©xh^bFn 
yy> (10 mL) fcttfc, * (5 mL) IStl^ftfiia** (5 mL) fcjm*., ^ter 
t-^;i/^-^- h(l92 mg)^n^25'CT4B#ra#LfCo £JSM£«J£® 
£Lfc&K:* PiX^P (150 mL) £Jq;JL 7j<R^fn^fb^hU7A7j<^T 
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;l/=100/l~30/l) TilbT, MCDi^tt (102 mg) 
MS (ESI+) 517 (MHl, 191) . 

7 U C8- { (3R) -3- [ ( t er \-7 V * i/j] 75 J ] If 1 U V>-\*<1 M -7- ( 
2-^OP^>>?;0-2->7y-6-^y-6,7-> ? t: Fn-1H-7°U >-l--fJl/]7tf- 
b 



10 




7 U ;i/ [8- { (3R) -3- [ ( ter t-7* h *=yft)\s$~)V> 7 5 / ] M ^ U 5? >-l~f ;W -7- 

(2-^np^>^;i/)-2-(^^;V7N;^zi;w-6-^y-6 > 7-^h Hp-ih-7'J >-i- 

-OH 7-fex~ M505 mg)CDN, N-^^MMT^ FM(3.6 mDCOtt 
*>7Xttf- Y U 7 A (36. 3 mg) £iP;ifco M«£^T2B#p H M$U 7K£i« 
15 Wm^rY^t) A^rSDX., M^7;^UtttL^ 7 D P*;i/AT2|El»{±iL7co 

-1/0-10/1) T#«-»®U-S]i0a«% (245 mg) £#£o 
'H NMR (400 MHz, CDC1 3 ) <5ppm 7.44-7.39 (m, 1H), 7.25-7.20 (m, 2H), 6.80-6 
20 .75 (m, 1H), 5.94-5. 89 (m, 1H), 5.63-5.58 (m, 2H), 5.36-5.31 (m, 2H), 5.02 
(s, 2H), 4.75-4.70 (m, 3H), 3.80-3.75 (m, 1H), 3.57-3.52 (m, 1H), 3.30-3. 
25 (m, 1H), 3.10-3.05 (m, 2H), 1.89-1.84 (m, 1H), 1.71-1.56 (m, 3H), 1.41 
(s, 9H). 

MS (ESI+) 582 (MHl, 100%) . 

25 

7 6 

X3-)V 4-75 /-2-{(3R)-3-[(tert-7h^^;i/fc;|/) 75 /] hf^U S^>-W 
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CI 



xh^h Ho7^>(223 mL) IC^^zK^^- h U (60%, 2.01 g) 



, 30#ISJ£#Lfc. KJSfcX^Jl/ N-[(Z)-{(3R)-3-[(tert-^h^^;i/fc;l/) 

5 t 5 / ] tM u v>-i-^ ;n (~>7 y -r $ / ) * j-m -n- (2-^7 d d ^ >V)V) v u 

^-h(16.0 g)©T-h7kHo7^>W(l00 mD^O'CTjP^, ^l:2B#F B im 
^bfeo aS^Ort^U 7K(1.8 mL)^a»<JP^-> ^V^^fn^kT 
>«>>A7j<W(10 mD^Mfc. W^MIU g|fiK:7M3J:tf&B& ' 

@Wtl©ffl£/Ml (16.7 g) 

'HNMR (400 MHz, CDC1 3 ) (5ppm 7.39 (dd, J=1.6, 7.7Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 (i, 1H), 5.31 (s, 2H), 5.23-5.03 (m, 1H), 4.12 (q, J=7. 1Hz, 
2H), 3.82-3.77 (i, 1H), 3.38-3.33 (m, 1H), 3.05-3.00 (m, 3H), 1.80-1.75 (m 
15 , 2H), 1.62-1.57 On, 2H), 1.41 (s, 9H), 1.02 (t, J=7. 1Hz, 3H). 
MS (ESI+) 478 (MHl, 100«) 

13 4 

X^;i/ 4-7 ^ J -2- { (3R) -3- [ (t er l-*7h =^ z/tDW^V) 7 5 J ] U 5? >-l--f 

20 ;i/}-i-(2-y5 1 ;i/^>^)-iH-i'5yy— ;i/-5-#;i//j^>ix-b 



7 6 <h|W||£©#&T\ #%#| 1 3 4 <D^tl££j&b/i 0 
'H NMR (400MHz, CDC1 3 ) <5ppm 7. 15-7.05 (m, 3H), 6.63 (d, J=7.3Hz, 1H), 5.17- 
5.10 (m, 2H), 4.98-4.96 On, 3H), 4.08-4.06 (m, 2H), 3.76-3.73 (m, 1H), 3.2 




NCN 



Or, 



NHBoc 



0 ^rVO 

H 2 N^N 



NHBoc 
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9-3.25 (m, 1H), 2.97-2. 86 (m, 3H), 2.33 (s, 3H), 1.85-1.49 On. 4H), 1.41 ( 
s, 9H), 1.07-1.01 (m, 3H). 
MS (ESI+) 458 QI* +1, 100%) 

5 13 5 

4-7 5 J -2- { (3R) -3- [ (t er t-7* Y^yti)^-)V) 75 /] fcf^U v>-l~f 



15 




,N 



f Y "^NHBoc H2N ^N 

^cr^o NCN NHBoc 

##0|J 7 6 13 5 <Dik&M&&f&Lfc a 

10 'H NMR (400MHz, CDC 1 3 ) <5ppm7.33 (dd, J=5.0, 8.7Hz, 1H), 6.90 (dt, J=3. 0, 8 
.4Hz, 1H), 6.54-6.52 (m, 1H), 5.21 (s, 2H), 5. 02-4.96 (m, 3H), 4.14-4.10 ( 
m, 2H), 3.79-3.71 (m, 1H), 3.28 (dd, J=3. 2, 12. 1Hz, 1H), 2. 96-2.82 (m, 3H) 
, 1.79-1.51 (m, 4H), 1.41 (s, 9H), 1.10-1.08 (m, 3H). 
MS (ESI+) 496 (MHl, 100%) 



7 7 

X5P;i/ N-[(Z)-{(3R)-3-[(tert-7' b^>#;|/fc;l/) 7 5 J ] bf^U VV-\-<i M ( 
->7/-f 5 /) ;*5MW-N-(2-£ on^>^;|/) h 

,ci 




rV^HBoc ^\ fX 

A« NC 



NHBoc 

NCN 



20 N-[(E)-{(3R)-3-[(tert-7>+->*;i/fc;i/)75y]h:^Uv>-l-'f;i/ 

} (yyy-f 5 /) ^ h (21. 0 g) ©7-fe hx b V)v$m(m mu 

SfiWDU^^yj^p^FOSJg), ^*U9A(24.6 g)»A., 70"CT 
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U ^Ji0@W$l (16.3 g) 



l H NMR (400 MHz, CDC 1 3 ) fippm 7.45-7.40 (m, 1H), 7.34-7.29 (o 3H), 4.63-4. 
58 (n, 2H), 4.22 (q, 1=7. 1Hz, 2H), 4.03-3.98 On, 2H), 3.76-3.71 (m, 2H), 3 
.54-3.25 (in, 4H), 1.95-1.90 (m, 2H), 1.71-1.59 (m, 2H), 1.44 (s, 9H), 1.29 
.5 (t, J=7. 1Hz, 3H). 

MS (ESI+) 478 01* +1, 82%) 

##08 13 6 

N-[(Z)-{(3R)-3-[(tert-7*h^v^;^-;WT$y] e^u^>-i--f M( 
10 */7 J -f 5 J ) ^ J-M -N- (2- * y S J)V) V U v^- h 



r N Y Or NH Boc ^ n O 




v o o ^ k NCN 



NHBoc 

o o 



###J 7 7 £ITO©.2r8re, 1 3 6 cDft^£^cLfc 0 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 24-7. 18 (m, 3H), 7.13-7.11 (m, 1H), 4.89-4.80 
,.(m, 1H), 4.49 (s, 2H), 4.19 (q, 1=7. 1Hz, 2H), 4.02-3.88 (m,- 2H), 3.76-3.5 
15 7 (m, 3H), 3.42-3.40 (m, 1H), 3. 25-3. 20 (m, 1H), 2.23 (s, 3H), 1.95-1.87 ( 
m, 2H), 1.71-1.61 (m, 2H), 1.43 (s, 9H), 1.27 (t, J=7. 1Hz, 3H). 
MS (BSH) 458 (M + +l, 37%). 

##f j 13 7 

20 X?)V N-[(Z)-{(3R)-3-C(tert-7>^v^;i/fc;i/)75y]tf^U^>-l--l'M( 
->77 < 5 J ) *5=-;W-N-(2-# a Ur-§-7)V*n<>i?)V) h 



NHBoc 



'H NMR (400MHz, CD.C1 3 ) <5 ppm 7.36 (dd, J=5. 0, 8.8Hz, 1H), 7.08-7.06 (m, 1H), 
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7.03-6.98 (n, 1H), 4.79-4.74 On, 1H), 4. 62-4.52 On, 2H), 4.23 (q, J=7. 1Hz 
, 2H), 4.03-3.89 (in, 2H), 3.74-3.59 On, 3H), 3.42-3.38 On, 1H), 3.20-3.16 
On, IB), 1.95-1.71 (m, 2H), 1.70-1.69 (m, 1H), 1.59-1.56 (i, 1H), 1.43 (s, 
9H), 1.29 (t, J=7. 1Hz, 3H). 
.5 MS (ESI+) 496 (M*+l, 48*) 

##0J 7 8 

J-J-jV N-[(E)-{ (3R) -3- [ (t er t-7* h * i/% 7 5 J ] M A I) =jy-\ M ( 



L){C^T(R)-tert-3-7'^;l/b:'<U^>-3--r;^;i,A>-h (73. 0 g) £iJP;L 
, »^^^T30^f B m#L^o £M£50t:f;:#^U ^Uy^JUXr 
;MftBIJfc(254 gh hUx^r 5X254 mL)»i £ ££#MbTKJM£8 
15 0t:T6W»Ufeo gifi^TfifcftU #fttt«*«gijb, ft»X^T«s«H/fc. . 

lift, #etiMe7A^OYh^77^- (xj#y 

)V, ^*tf>/B«X3S>i/=l/l~0/l) T^«l-»i8U SB<Z>BHtt'(133 g) £ 
20 7t;P7 7XtbT#fc„ 

'HNMR (400 MHz, CDC1 3 ) <5ppm5.61 (br, 1H), 4.66 (br, 1H), 4.24 (q, J=7. 1 
Hz, 2H), 4.25-4.20 On, 1H), 3.78-3.37 On, 5H), 1.98-1.93 Ou, 1H), 1.85-1.8 
0 On, 1H), 1.71-1.66 On, 2H), 1.45 (s, 9H), 1.30 (t, J=7. 1Hz, 3H). 
MS (ESI+) 354 (MHl, 20%) . 

25 

7 9 

8-7'Dt-7-(2-^DD^>^)-l-^^;W2-7xx;P-l,7-vhFP-6H-7 ,, U>- 




v7x~;i/ v'Ty'fSHA-^-h (86.8 g)©2-7°D/V-;M!M&(1.46 
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CI 





CI 




0 



N 



N 



/> 



N 



0 



N 



7K^b^hU^A(106 mg)©v^3^l/*;i/A75 FliKH raDC, 8-7*n 
; e-7-(2-^DO^>^;i/)-2-7x-;|/-l,7-vfc:HD-6H-7 0 U>-6-^> (1.00 g) 
©v^;Ms;PA75 F^(20 mU^K, M^SMTl^fWtfc. K 

mmZM&tL. £na*;i/AT2ll$ffiL£:. ^^was^KM^-hu 

7^f- (^U#^r>, ^7OP*;i/A/^^y-;i/=100/l~50/l) TftM-mMU 

mmom^} d.03 g) ^i#fc 0 

10 'H NMR (400 MHz, DMS0-d 6 ) <5ppm 8.13-8.08 (m, 2H), 7.65-7.51 (m, 4H), 7.4 
1-7.36 (ni, 1H), 7.34-7. 29 On, 1H), 6.66-6.61 (m, 1H), 5.73 (s, 2H), 3.31 ( 
s, 3H). 

MS (ESI+) 431 (MHl, 100SK) 
15 ###113 8 



3-z?7))/*U* b*>-7-U> (4.90 g) ©15«?7j«&(100 ml)\Z, O'CT 
WffiMi-hVy& (2.34 g) (D?mm (20 mL) £^TbT30#TO#b& 6 *<D 
20 fcgififc#M&U $e>(C70 t C-r»bT2B#p B 1»bfe o K^^MteJ^JbTK 
(100 mL) ^JnATWKx^U (100 mL) ^tttBbfco *TM£fi»*fttf- MJ £ 

=50/1-5/1) T#l»-»$tU «H<Z)iW<Kl (2.13 g) 
25 'H NMR (400 MHz, CDC1 3 ) 5 ppm 7.21 (t, 1=8. 2Hz, 1H), 6.70-6.62 On, 3H), 6.4 
9 (t, J„. P =72.5Hz, 1H), 5.40 (br, 1H). 



F. 
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$%M 13 9 

P 7°D ft* y7i7 -)\> 
HO^p^OBn ^O^^^OBn ^0 Ni ^^OH 

5 ^MM-m^y, 3-^>^M+'>7x;-^ (4.00 g) Of h7tHP77> 
»(40 mDK, ^-fev^A (2.34 g) , 2-^DPI5 1 JV-p- hjH>xM 
(9.39 g) ^HPA65t:T30«jJPM^Ufe„ Slftfl^gMfc^U @# 
^^3§}CTl^#v 5lgSMlEJi^bfe 0 $6ta«%(DhJl/X>^ (50 mL) 
fctert-^h^v^U^A (6.73 g) ^iP^.T110l3TlPtF H 1^L,feo jRjfc«c*J5 
10 S£}££PU 7K (300 mL) ^iP^TMx^jU (300 mL) TttfcBLfco W.t8Ji£$S 

>/«X3MI/= 100/1 -20/1) T^m-fflffiu tfx;px— (3.44 g) 

15 'H NMR (300 MHz, CDC1 3 ) <5ppm 7.44-7.18 (in, 6H), 6.72-6.59 (in, 4H), 5.04 (s 
, 2H), 4.77 (dd, J=1.6, 13.7Hz, 1H), 4.43 (dd, J=1.6, 6.1Hz, 1H). 

SSfcfPH&T, 5>X^;Hfi<ft (11.58 mLlMA^>te) ©1,2-^DDX^ 
>mm (12 mL) S-5'CK:?fraJbT, hU^PPftK (1.89 g) ©U-y^DDl 
(5 mL) &«>o<BiirFLT20#ra!t#b&. 3&fc$?3-F**> (0. 
20 93 mL) &»TLT10#W«#b&«, ±BB0lfx;|,x-x;i/*|H|fl: (1.31 g) 01 
,2-^POl^>ii (5 mL) fcJTFbfc, *©flMfc*fc2l&|flto»l*T£iIfc# 

MLm&ffltLtt. Rmmz2mm (20 mu »^ti,2->?^ppx^>^jee 

fitebfct*fc$>X3\>PX-x;i' (200 mL) Tflfrfcl/fc. *ttJI&lN&& 2.5N7j<m 

(->u.*y;k ^^-y->/g^x^= 100/1 -20/D t^*-i»«u s-^n^ 

□^+>'7x/-;kd^>^j1/x-x;I/ (0.74 g) £i#fc 0 #fc#£>nfc^>>>;i/ 

X-x;i/ (0.74 g) CDfh5hHD77> (20 mL) S^I^-^ (20 mL) Oig 

mz\w*7*jv (50% wet) (o.36 g) ^nxxi^mnmmrfs 
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^m.xmmmwvrco Kmrn^mimm-rb^^^xtmL, "ty^hzmwi, 

Z^m]±MmLXm.m(DZ-"y^U7°Ut^iyy x;-J|/ (0.51 g) £#fc„ 
'H NMR (300 MHz, CDC1 3 ) <5ppm 7.12 (t, • J=8. 0Hz, 1H), 6.65-6.56 (m, 2H), 
6.45-6.41 (in, 1H), 5.33 (br, 1H), 3.71-3.66 (m, 1H), 0.76-0.73 (m, 4H). 

.5 

In vitro DPP-IV mmftmfflfetm 
10 d?V-imm*%Wi/.fiiM. *W*hHfilto£7y-fe-17ty:77- (25mMTris- 
HC1, 140mM NaCl, lOmM KC1, pH7. 9) KlT*RLT«ttk:ttffiUfc 
final 5tt$ft, h hskm : final lOfflflfrR) „ f4®lilO|||fl:^|iiK«Si 
inU g^!;T-f>+a<-M>m (Glycyl-L-Proline 4-Methyl- 
Coumaryl-7-Amide, ^7°^ HW^Rf) £&*an00jLiMfc;&:3«fc , 3 fcaaml/SfilCT 

K^mt Lxmm vtco 2-7 ®(Dm%k<D¥i%m%m 1 t^r. 
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(*1) 





DPPIVPl 






IC 50 (nM) 




<^> 






8 


— 


mm e 


1 4 


8 


mnm 2 5 


1 6 


— 


mmi2 8 


1 


3 


mmm 2 9 


5 


— 


mmm 6 4 


1 3 


7 


l»J6 1 


2 7 


1 0 




5 6 


1 7 


I»J7 3 


4 0 


2 1 


mmm 4 


8 9 


6 7 


S»J 5 2 


1 7 


9 


mmm4 9 


1 4 


6 


i»j 5 3 


2 1 


. 8 


mmn 7 6 


1 2 


6 


hsm<i 9 1 


2 7 


1 0 


nmm4 6 


8 0 


5 4 


H»4 5 


2 3 


7 


mmm 6 0 


4 1 


1 8 


*3S#I 3 9 


2 4 


1 5 


$mm 9 3 


1 0 


8 


9 4 


6 5 


2 2 


7 2 


3 0 


2 4 


mmm 7 1 


1 9 3 


10 4 


^JSf>J9 2 


2 2 


9 


mMMi 0 8 


7 


2 


iwj 1 0 7 


7 


2 



(- : «W) 



fiWJ2 

5 SD^^htMU, W<fb-&tl©0.5XMCM^*3ing/kg©ffl»-r^P^bfcc 

mZTyt^ (25mM Tris-HCl, 140mM NaCl, lOmM KC1, pH7.9) fcTf& 
f!t (final 20{£3flR) ffilfcm tf^SfcSK (Glycy 1-L-Pro 1 ine 4-Methyl- 
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Coumaryl-7-Amide, FWffi) ZfeWkmOQ uMztiZ KlgsJnUgMfcT 

&. mmt^mn^m(DMm^dvnmmzMrmmt^^m(D^m^m?n 

bLfc^7T©M (AUC 0 _ 2411 ) £JltbU »fc£-#j©in vivo(c*5tj-^DPPIV|S 



(*2) 





wmt&^®$W;(D&mm\z&tt%mMm 00 


AUC 0 . 2 4 b 

axh) . 


lh 


2h 


4h 


6h 


2 4h 


H»!l6 4 


24 


21 


28 


23 


1 


347 


6 7 


80 


79 


75 


• 71 


31 


1340 


6 8 


69 


72 


74 


63 


30 


1229 


«0iJ 7 3 


64 


69 


69 


61 


28 


1176 


mnm 1 2 


57 


56 


61 


49 


16 


902 


mmm 1 1 


23 


28 


. 29 


26 


11 


476 



10 (n=3) 
»!!3 

t x \z & w 5 j&i top 1 nm^mmmm 

i«Jjg0^:^AWt-feC57BL-7'>^fcML^ famtSmm. 5MC!iM£ 3mg/kg© 

15 mm^mu^htzo ftmm\zm.mcmm<Dfr*Mn&$-vrc e .^«4ffR 
. nmA,6Ao,2mmmzm^m^y)mskh, m%\zm>bftm*fr?z.t\z& 

D«£MLfc„ nt>tltz!k.m%:7v^ny7T-- (25mM Tris-HCl, 140mM 
NaCl, lOmMKCl, pH7.9) (ITfSKL (final 20{g«l) UmH mmiz^m ( 
Glycyl-L-Proline 4-Methyl-Coumaryl-7-Amide, ^^Vfflftffi) £«^100jtiM 

20 izfc&^Dizmnb&mzTKjfo-z^fc, nm%$:mm2.5%tu%&?\zmnL 

TKm*Wlt2^ Myt7U-bV-¥-*m^T, JijgM360niik »fcR 

mw\z&ttz>m%Mm*m%.Lrc. &m<k&w®5MoM*dmmmzft?z> 
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ft. DPPIVEWSyny hbfc^7 7T©®^ (AUC (0-24h) ) £JftBL 
.5 (S3) 







AUC 0 _24 b 

CKXh) 


2h 


4h 


6h 


2 4h 


mmm e> 4 


17 


17 


22 


47 


1597 


3 9 


37 


60 


79 


87 


533 


mmm 9 3 


60 


73 


79 


88 


451 


«#i 9 4 


43 


69 


76 


86 


543 



(n=2~4) 



yh (M* Vmm |^i#J490^tj£O.5m!iTO£TlO mg/kg(5 mL/kg)T 
gPS^bfc. ^»J49©jb^tl©iMm*MTO»^D-7h^^7^-^>T ; A 
K*##rS (LC/MS/MS) .Kl«kDS!lJ£Ufc. -r^^-fev ^^hlfiimo.l mLlC .M 
Wig (0.5 jtg/mL) 100 tf,&^RJinbT5^*»J— fcT»10g>W»»b&. dttfc^ 
15 (pH 6.86, =M«) lnLfcitftHKXSSfM mLSJP^T, 10#MSifc£ 

ieUC«t5J*aj«,.3t^l« (3,000 r. p.m., gflL 10#M) l/fc. ^$£ji£#I& 
^»T40 < CT^^Sbfc^Sfc^^7-;U0.1 mL£;J;O?7jt0. 1 DiL£iP* 

20 ^fflvifc. mmio mmry^-Vkimw*? (2 : 8) 

, 8BSttb.2 mL/minibfeo MS^fc&^Tte, SgtttTSQ7000 LC/MS/MS 
System (ThermoFinnigan) ftffiffi U -f :t>{b&KteESI£J3V^ SI€^E— FteIE< 
t^U >;?&teSRM (Selective Reaction Monitoring) TJSfltLfc. &□& 
#lt©#»P#^©¥^«4'«^4 tewbfc. 

25 
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L 

,5 , SVyyh (& 7«) fc, £»0|45*&tt760ft<&«r£O. 5XMCjfiiJ»?KfcT10 
mg/kg(5 mL/kgm *tt-£*l«P&#l,£. K^077 hitott©0.05 iLfc, ft 

mmmm co.os «/mu 400 /i^»L^.fe^?pb^„ ^«$noo ^ 

10 (Spark) £/8V>, Hft*- hU y^tt0DS*-hU 

y5?ftffl^fc. LC^#{C*ViTtt, ^W^AteMightysil RP-18 GP(ft£50 mm, 
B&S2.1 mm, S^3/2m)£JEK W^IO mMM7>t-^A7j<^^/^^/- 

LC/MS/MS System (Applied Biosystem) £M£fflU -f *>fc;J£fc:fcJESIfc/HK 
15 ^ HttiE-f ^">, t-^'J >^WiMRM (Mul tiple Reaction Monitoring) TSflJg 
L£ 0 MP^^OD^jfii^cDTOM'f »flP&^4 fC^Lfc, 





m®<D]km*m& m& (ng/mD 


15# 


30# 


mm 


2B#ng 


mm 


6B#M 


2mm 


^Sfi0!l4 9 


ND 


ND 


ND 


ND 


12.7 


41.2 


ND 


mMM4 5 


10.5 


30.9 


37.4 


55.3 


149.0 


264.0 


88.3 


7 6 


17.2 


69.9 


99.9 


123.0 


208.0 


224.0 


32.9 



ND:tfcffi|£JMlO ng/mL)OTo 



20 

SD^yK «t> 7Sft) SfflvV, ^»49CD{b^#l©7jcM (£g&£*7jc/0. 1 N 
25 ^m7K=9/l) £l Bg/kg(5'nL/kg>T«»JRrtlcS#Ufc. OT, SUMHlCfcfr 
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U3-;P/0.1 N Ii7|c=9/1) ^fe««W6©{^t/©7jcM (12%^UX^1/ 
>^U3-;W *1 mg/kg(5 mL/kg)T\ ^n^tlffiMl^fc^Lfco OT, ftft 



(*5) 5y hfcMF*g^bfci^©«^b-&t)0jfiL^4>?a^ 





WOMffM : ¥1 


& (ng/mL) 


5# 


15# 


30# 


mm 


imm 


mm 


mm 


2mm 




98.5 


66. 8 


45.7 


37.7 


24.2 


16.7 


9.79 


ND 


mmM4 5 


41.2 


27. 1 


27.0 


28.0 


36.7 


29.9 


32.3 


9.85 


HiSM 7 6 


59.2 

/ T \ IM-I 


39.9 


30.5 


36.5 


32.3 


23.9 


29.7 


2.96 
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1. 5* (I) 




g&£nT&£Vi7U-;i/7;i^:i;i/^ ti^ntfe^v^jwi/f 
7ji/+;n, g^$tiTt)cfcv^7P7U"-;^^fc;i/S> g*fe$nTt>«fcv^ 

20 ■7D7U-;i/^>'*, S^$tlTt)J;^7;Wl/*;U^^«, £fcttg$£n 

xh^^mmm^umm^t^\ i^ms^ (td - (T6) xmz 

tl£S : 
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10 



15 




m^fhx^x^T})-^ m&tsfrx-b j^mt^/i^ w&tsnxh 



-Y-NH 2 it rm^ (a) xrnzhz^ *fcttTl2^: (b) xmisfofr. 




(A) 



ttf&£Hrt J^7/Mvi^ if & Stir* i^T y gm^ttT 
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NH NH 2 



5 




nflO, 1 N £fcte2£ilU R 5 &, #£b&V^\ lo££f22o# 

2. -Y-NH 2 « (A) T*mi5tlZ>mX*h?), mffil t> L< fi2"C s fe§^\ * 
15 -Y-NH 2 ^ (B) xm£tbZ>&Xh<Q, n # l t < ft 2 fit 

3. R 3 ^TBBS: (C) N (D) t-ttft (E) ©V^JX^©*T»*>5v lt*« 1 ~ 2 (D 
20 ^$ti5^ 0 
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3 2 0 

(a*, Ztt, ~S (0) p- ^fc^-NCR 11 ) -SgU 

^-M, 7;u*;i/7JU*x;m 7J^;n, adtjwh, ^>?n7m 
5. s> 7;m*v^ AD7;i/n^i/^.fliife$nTt>«k^T5ys, fi^^nx^ 

SnTfeiV^fn7'J-;i«Sat*», £&«2:3®R 6 ;&M&&K:fcoTC a _3 

10 R 7 «, #ffib&</^ lOf:fc«20#&U &*$U*:bT, APy^W^j 

S/7/Ss 7;i/+JV$, /NP7JM^I/S> ->^D7WS, 7^3+$/*, 
fiAD7Jl'n*->i^t, 

r^tRUM^, *5f;k x?;k £SfilB\ S&fcJJ^&JiC^&^U 
15 R l0 fcMc*JiBv ^^fcfcfcx^Hfe^U 

r 1 1 wmm? &fc\z7)v*)im*m-o ) 

20 5. R 3 « (0 T&D, R 6 ^> l^£fc«20#£EU 

3LbT, APy>0^, ^77*, 7)V^r)V^M. 7;i/*;kx;k*xjk*, Cj 
_ 3 7;^V>^^f>S, 7J^JVI, ->^D7MiH, 7 

;up^vS, adtw^t^ 7;i/P^^*;^x;i/^ 7;k*;kfr;i/^x;k* 
25 4f3«©{b^tit)b<tt^(Z)7°p i«77^ ^fci^n^imi^n^i. 

6. R 3 ^ (C) Tfct), R 6 dUO#tU AO^>HfTS§, «*^4lB® 

7. R 3 ^2 -£PP7xXJk 2-^DD-5-7Jl/tD7x"Jk 2-^^jP 
-5-7;ktP7xx;k 2-^h*i/-5-7;i/tD7i^, £fc&2—>7 

30 ;-5-7M07x-jra^ »^4fH^O^#l t bL<tt^-©7 , P F^y 
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7 u -ji^^as^ ea^ns, i~7 ©^T ti^-is(cfBtt©^t)fe u 

< tt-t ©7pK7>> 7\ * fc 6 ©j^fetttg ^Wi. 

9. R^^i-Ra-Rb-RcTl^tl^lT^S, »*ai-7CD^W 

10 HJITf, 

Rafi7MI/«. 
15 io. r 1 ^*^^, ^Wk £&«x^;pt?&5, H*^i~7 0ViTti*i— 

o 

ii. R^pwi/rfca, w«i~7o^-rn^-iHtf3«c©^#i ! bL<tt 

20 12. R 2 ^ 7 Jc^M^ ->7/S, W&ZnT%£^7)V*)m, 

mm^nT%^7)vzs^zym, m&zfiTh&^7)vn*is%)i<-$-)m. mm 

7U-;i/^^;i/fc;i/S, «$nx%j;v^7^;i/^^ mWktsnxh^ 

25 m#«i~i i0^rn^-istcfBi40'fb-&#i ! feb<« 

^©7n F^77\ *fctt*n&0!l^±ttg$n*&. 
13. R 2 ^>77», tt^tlTfed;^7;i/n^v*^fc;i/S, £fc«S$l£ 

30 14. R a *SWft7U-;^+'>*T*«, -3iBiU0<b£*&fcL<«*(& 
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15. R 2 ^tlATD7'J-W^ST*5, 

16. R 2 « (TD- (T6) T^£tl3»T&6> SfcfcSl ~ 1 1 0V>1*n 

17. R 2 ^\ ^:-0-Tx-0-Ty (5£f, OWIgf^Il, Txtt7 

~i im^n-fr— mzmmoi^m^h<\t : t(D^uYyvif, zfcu^tizco 

19. Tx#m-7x-l/>T^§, ff*« 1 8fd,Wi<D<\:&®hL< JifO^n F 

21. TyTS$ns*©sms^> AD^*>if, *;w#+^afc .*fett7;pa 

2 2. (I) Tfaj^ns-fb^*^ TIBS: (cl) ~ (c3 6) : 
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(c19) (c20) 
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10 



HO 




O 





CI 



H0 1 
0 




o 




X JL * 



fun 



(c31) 



HO-f 
"7-0 



^""T> N N 





(c33) 



(c34) 



NH, 



HO 




CI 




NH 2 



O 

H0 \x 



CI 




NH 2 



(c35) (c36) 

2 3 . ffjfc^ 1-22 ©Vvf tlJ0>— ^KfB$<Z>ft;£4H L < ttZrW^u K7 y ^\ 
2 4. ff*^l~2 2 0VN-ftl^-Tlf-IEm^^tl 1 l> L< ii-e©7°D 5,^ 

tf-iviaft(w 0 

2 5 . ffjRJS 1-22 ©V^TiM>-£fclBfto<fc'£#t> t < fi^07°P y ^\ 

2 6. ^^f-^i^^^-^-iviaftWttssofeje)©, wr*3j( i - 2 2 ©v>-r 

2 7. *SJRj&«^0|83tOfcie>©, »*^l~2'-2 0V^tL^-«t|B«©^ 
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